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INTRODUCTION 


Visual education is not new, The development 
of the art of photography in the realms of still and 
motion pictures is new. This development has been 
so rapid that the ehila of today is confronted on ali 
sides by the pictured world. The illustrated newspaper, 
the illustrated magazine and the moving picture theatre 
all present their story te the child mind, 

The present novenent for visual education ree 
ceived its impetus in large part from the development 
of the moving picture yet the use of motion pictures 
in the classroom is still a novelty. 

Every new movement owes its initial impetus in 
part to the novelty of its attack upon the same old 
problems. Herein lies the possible source of collapse 
in the movement sines that which is new today is old 
tomarrow., Visual education should not run the risk 
of being discarded simply because one of its largest 
sources of materials is to be found in the motion pic=- 
ture. The chart, the diagram, the still picture, the 
model, the stereopthean slide and the stereograph claim 
. the right to as mech atéention as the motion picture, 
Moving picture instruction is not the sum total of 


visual education. 


vie 
RY 





What is visual education? Visual education is 
that instruction as to represented or =ctual physics] 
objects through the sense of vision. These objects may 
be divided into three large groups; first, real objects 
in their natural settings; second, real objects taken 
from their natural settings; third, objects and processes 
represented by means of charts, photographs, motion 
pictures, models, maps, stereoptican slides, stereographs 
and sketches. Visual educators are deeply interested in 
the third group becsuse it involves the use of pictocrariy 
in all its forms. : 

The first problem of the visual educator, then, is 
to determine which of the three groups listed above has 
the greatest value in the school, and the second is to 
decide the relative value of the different materials 
which micht be listed in each group. In addition to 
these first problems, there arises a third and a fourth, 
nanely, the determination of the best methods of teaching 
with the materials of visual. instruction and the improve=- 
ment of the mechanics of re-presentation. 

Sducational research with visual materiais up to 


the present time has concerned itself lergely with a 








aetermination of the relative value of the different 
items listed in group three above. These experiments 
for the most part were centered in 4 comparison 
of the motion picture with other forms of presentation. 
The first experiment in visual education was 
conducted at Columbia University by J. Ve ine during 
the senool year of 1918-19. The purpose of this ex- 
perimental work was to "determine the pedagogicsl and 
moral value of motion pictures." The following quota- — 
tions deseribe the work of Lacy as reported in the 


feacher's College Record for November 1919. 


"These experiments compare the 
efficiency of three typical methods of 
presenting a story to punils: (1) si- 
jent reading of a story by pupils, (2) 
oral telling of the story to pupils, 
and (3) presentation of the story to 
pupils by means of motion pictures...c.e 

The cuestions which the investi- 

ation was designed to answer were; 

1) which method gives pupils the most 
factual knowledge? (2) waich method 
stimalates the largest amount of think- 
ing or inference? (3) whieh method most 
improves the ability of pupils to make 
moral discriminations? (4) which method 
is most interesting to punilS?Perccrceses 


The data tabulated support the fol- 
lowing conclusions: 


Under the conditions of our experi- 
ments, questions of fact, inference, or 
moral discrimination can be answered more 





adequately when the narrative material 
has been presented by a storyteller or 
as reading matter than when presented 
through the motion picture; of the two 
more successful methods of presentation, 
the story-telling has the sdvantage.... 


"Our results would indicate that 
the order of effectiveness of the varisus 
methods, where appeal to interest is con- 
cerned, is exactly the opposite of that 
which obtains if the ability to reprodce 
end apply the material presented is 
CONSIGELSd...6 


“Under the conditions of our experi- 
ments, questions of fact, inference, or 
moral discrimination can be answered 
more adequately upon delayed recall when 
the narrative material has been presented 
by a story-teller or as reading matter 
than when presented through the motion 
picture; of the two more successful methods 
of presentation, story-telling is the more 
advantageous." 


4A eritical evaluation of Lacy's work can be 
summed up in his own words, "the investigation should 
{have been) supplemented by experiments which wold 
{have eliminated) any constant error due to the fact 
that but one motion picture and one story-teller were 


introduced.” 


1. J. V. Iacy. The Relative Value of Motion Pictures 
as an Sducational Agency. Teachers College Record. 
Vol. 20, November 1919, pp. 452-65. 


(The tense of the words in the brackets was changed 
to conform to context. ) 


(This)investigation, therefore, can make no claim 
to completeness, nor does it make possible a final 
estimate of the relative value of motion pictures 
as an educational pei 

An examination of the data on which Lacy 
bases his third conelusion quoted above shows that, 
"the differences betveen the various methods of pre- 
sentation are less in the tests for delayed ressil 
than in the origins] ones." In other words the per 
gent of loss from the motion picture presentation was 
lower than in the orsl presentation ond resding pre- 
sentation. Burthermore, the decding presentation shows 
& lower  operscent of loss than the oral presentation. 

A second éxperiment which has been reported 
in the field of visual education was conducted in the 
New York public schools during the school term ending 
Jane 1920. 

The experiment "was intended to demonstrate 
the adaptability of the use of the stereoptican piece 
tures to classroom work in geography.” 

The experiment was beunbyW. Crandall biree- 


tor of Lectures snd Visual Instruction of the New York 


z aueo. p. 457. 
3 Tbid, p. 455. 





public schools in cooperation with Abrams, Chief of the 
Bureau of Visusl Instruction of the State Department of 
Rducation. 

A report of the experiment sent out by the 
Bureau of Reference, Research and Statistics of the Pub- 
lic Schools of New York City draw the following conclu- 


sions from the research: 


"That the comparative tests 
conducted were limited to certain 
phases of geographical instruction 
which could be most readily tested. 


That in these tests the ex- 
perimental schools which had employ- 
ed visual aids did very much better 
than the schools that had not em- 

~ ployed such aidg........ 


The recommendation is made 
that & similar experiment be con- 
ducted under more properly control- 
led conditions in other grades go 
that more conclusive evidence may 
be gathered.” 1 


The function of the Bureau of Reference, Re- 


search and Statistics in this experiment was only that 


Unpublished, 

1. “Report on geography tests given to 6A classes in 
seven schools using Visual Instruction as an aid in 
teaching and in seven schools following the ordinary 
Methods of Instruction", by Bureau of Reference, Re- 
search and Statistics New York Public Sehools. 1920. 








of a testing agency called in at the end of the 
period of expsrimaitation. . Hence, many of the 
significant conditions which should be the subject of 
control in any scientific experiment were beyond its 
control. The interpretation of the results was 
clouded by this lack of controlled conditions. 

The most outstanding piece of research in 
the field of visual instruction to date is the work 
of J. J. Weber at Columbia University. The following 
summary of his material is taken from the Moving 


Picture Age for July, 1922. 





(A paper by Joseph J. Weber, Associate 
Professor of Education, University of Kansas. Read 
before the annual session of the National Academy 
of Visusl Instruction, at Lexington, Ky., April 1922.) 


INFLUENCE OF MOVING PICTURES UPON 
CHOICE AND CONDUCT 


How great is the influence of moving pie- 
tures upon the behavior of school child- 
ren? In answer to this question I con- 
ducted an experiment. Four factors were 
selected for comparison: (1) the printed 
page, (2) the teacher, (3) the silent 
film, and (4) the film accompanied by re- 
marks. The experiment was conducted with 
nearly twelve hundred seventh-grade pupils 
of Public School 62, which is situated in 
the lower east side of New York City. 

The following tests were employed: 


1. Suppose a rich family offer- 
ed you an opportunity to accompany 
them this summer on a trip to Alas- 
ka where you could climb mountains 
and see real glaciers. And suppose 
another rich family gave you the 
chance to spend the summer with 
them in &@ camp in some Gansdian woods 
where you could hunt and fish and go 
canoe-riding-- : 

Would you choose to go to the 
camp, or would you go to see the gla- 
ciers instead? 

i.e Write a short composition (50 
words or less) on one of these three 
subjects: choose one only: 

How I Spent My EKaster Vacation 

The Story of a Mountain Glacier 

What I Hope to Be When I Grow Up 
. Se Suppose your parents wanted to 
give you a book for a birthday present. 
If they showed you the following list 
and asked you to indicate the one you 





liked best, which one would you se-~ 
lect? Ghesk one only. 


The Old Testament 

Longfellow's Poems 

History of the World War 
Glaciers of North America 
Little Women, by Louisa Alcott 
Hunkleberry Pinn, by Mark Twain 


In the foregoing three testa a significant 
subject is common to all, namely, mountain 
glaciers. This happened to be the subject of 
the lesson that one group of pupils read from 
the printed page, another group heard from the 
lips of the teachor, a third group saw depict- 
ed on the screen, and a fourth group saw on the 
sereen and heard commented upon by the lecturer. 

All the remaining subjects are merely strong 
counter-attrastions. In the first test the coun- 
ter-attraction is a summer camp; in the second 
test the counter-aitractions are the Haster va- 
eation and the school pupil's ambition for adult- 
hood; and in the third test the counter-attrac- 
tions are five books of varied appeal, such as 
the History of the World War and Huckleberry Finn. 

Now the question is: Which of the four groups 
would choose the subject suggested by the lesson 
oftener than the counter-attrastions? Or, stated 
differently, which factor would have the greatest — 
influence upon choice? Would the moving picture 
arouse greater interest in the pupils than aither 
the teacher or the printed pase? 

Before I answer the question, I want to state 
that the experiment was repeated three rimes with 
the groups shifted along each time so that in the 
end each group had been under the influence of 
each of the four factors. For the second week 
the significant subject was “The Harth and Worlds 
Beyond"; for the third week, "Lhe Southern States"; 
and for the fourth week, "The Growth of Cities 
and Their Problems.” This rotation served to in- 

‘gure statistical reliability. 


eit 
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"Attention is ¢alleéd to the fact that 
the first and last tests are preference 
measures, “hile the second is a bona fide 
conduct test--the ouplis actually wrote a 
composition. 





"fo give so detailed summary here would be 
sonfusing; so IT have combined the teacher and 
the printed yage into wint may be esiled the 
verbal factor, and the two film showings into 
the pictorial factor. 


"The verbal factor effected 1,826 choices 
for the sabject sugsested by the lesson, and 
1,591 for the counter-attractions. The 
pictorial factor, on the other hand, effected 
1,860 for the subject and only 1,298 for the 
counter-attractionsa. This represents 2 gain 
in the numerator of 54 choices and a corres- 
ponding loss in the denominator of 83. 
Altogether about 58 out of some 5,200 choices 
yielded to the infinence of the moving pictures. 
this means @ gain of about < per cent. 


“In conclusion, vhiie we cannot yet say 
what is the axact influence of moving pictures, 
we have strong evidenes that it is greater than 
that of sither the printed page or even the 
teacher upon the behavior of our boye and giris.+ 

il. fhe experiment is described in tall in 
my doctor's thesis, which is now in the hands of 
the printer and will appesr before long. 


1. Joseph J. Weber, Influence of Movimg Pictures 
‘Upon Choice and Conduet. Moving Picture Age, Vol.V, 
No. 7, Ep.14-15, 





A critical evaluation of Weber's work 
cannot be made until his thesis arpears from the press. 

A number of so-called experiments invthe 
field of visual education have been revorted in the 
newspapers. These experiments when traced te their 
source prove to have been conducted in such a slipshod 
and simple fashion thet little reliance can be placed 
on their conclusions. 

It is obvious, then, that the research in 
visual education has only scratched the surface of 
the field. Seclentific data will only be accumulated 
through long years of careful and painstaking investi- 
gation. 

fhe experiments which are reported in the 
following pages are attempts to contribute a mite to 
the store of knowleige which will be accumulated. 

The experiments, fourteen in number, are 
described in chronological order so that the reader can 
fully a»preciate the development and refinement of the 
technique of experimentation as the work progressed. 

The problems attacked in these experiments 


all fall under the head of the second large problem 


ret 
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outiined above namely, the determination of the re- 
lative value of some of the materials listed in group 
ii. This determination will be found to be in tarms 
of & comparison of the factual knowledge acquired by 
pupils thru an exposure to different presentations 
supplemented by visusl sids. 

fhe writer wishes to acknowledge his snaeb?e** 
ness to Dr. F. N. Freeman of the University of Chicago 
for his inspiration and guidance throughout the eon- 
duct of the experiments, and to the superintendents, 
principals and teachers of the school systems in which 


he worked fcr their hearty cooperation and assistance. 
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CHADTER fT 


Experiment -- il. 


PROBLEM. The work accomplished by the Society 

for Visual Education represents one of the first attempts to 
produce moving pictures for school room purposes under the dir- 
ection of educators. These films, illustrative of some 
of the traditional topics in the curriculum, afforded an 
excellent opportunity to compare the efficiency of this new 
medium of instruction with other methods. Experiment one, 
conducted at the University Blewentary School of the Univ- 
ersity of Chicago purposed to show the relative efficiency 
of the moving picture film and the teacher in tranemitting 
to pupils the information contained in @ selected unit of 


subject matter. 


DESCRIPTION OF THE EXPERIMENT. (1) Subjects. 
Thirty-two seventh and eighth grade pupils in American history 
were selected to act in the capacity of subjects for ex=- 
periment one. The intelligence quotient of each subject 
based on the Illinois Intelligence Examination was obtained 
irom the records in the 


cette jmkvelevee wld ab eotyor © 


BE 





priacipal's office anc two aesomsercble groups were formed 
by placiag every other pupil ia rank arfer of I... in 
group "A". anf every other pupil in rank orfer stertiag 
with rank two in group "3". 

Previovws to thie experisent this class haé 
beea given some Llantructioa in learning frem fiins fa 
Goanectios with an iseformal experimest with the fils 
titled, “fhe influame of the Steamboat on Uaiteé States 
History.” ei 

{2} Zapic. The title of the aoving picture 
fiim selected for experiment one was, "French <zplora- 
tions in Sorth America” protuced by the Soelety for Yisual 
séucatioa, Incorperates. The scenario tor the film was 
efited by &. ©. Bagley. 

The oral presentetion of the seme topic, “French 
explorations in forth Americe,” feliowe@ the film's ontline 
&s ciosely as possible. The teecher of history ia the #le- 
mentary School of the University ef Chicege presented the 
orel meterial using a blackboard nap te illwetrete the 
routes traverse? sy the French fa thelr explorations. 


{3} Presentation of the topie. The regular 
legs periocier history on Mey 15, 1921 was used for the 


expesrinent. Gropp “A”. which we will eel] the “oral 


froup", sad group "B”, which we will call the "film group” 
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Sere assembied in « histery clsse-roonm. Phe ehildren 


were informsé thet those eho sere in group “A" were to 


> pomaim «ith their teacher, Miss Yaii, and theses eho 


were in group “S" vere to ge with the eriter «hen the 
procer tize serrived. The folisving izstrastiore ‘vere 
then given to the children by their teacher. 


"Feday we are going to tell you ths 

atory of the Prench Sxplerations in Sorth 

america. i am Tiret seins to re,g: to you 

@ part of thie story, then group a4 will go 

with Br. Meclineky te see @ file on Somes 

@xpicrations #hile group A “ill hear me toil 

the same story. You must pay strist attention 

to every thing you see or hear beeatse you £117 
ali te siven « test to find out what you have 

learned sbout the French Explorations. ivexy- 

one pay attention now while T read.” 


“ise Vail read the following material to the 
pupils. (The tims taken to read thie material was five 
mimates, } 

Mseecussion -- Hietery 1. 


TRS FPRERGH ES PLORATIONS (8 FORT 





AMERTO 


"If the French had not songuered Sanada, 
pushed inte the region of the Greet Lakes, 
Dailt their forts upon the Hissiesipri, «rd 
@radéusily sressed eseteard tovard the frontiers 
of the Englisch colonies, the history of the 
amerioan people e auld have followed a auite 
aifferens course. [f% is fitting, then, to 
smphasise the salient features of thie French 
movement of exploration and expisitation as =n essential 
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backgrouné ageiast which te view the 
eariz ¢evelopmest of our couatry. 


 o the seelitente of geography, maay 
of the avente of thie seriac are cue. 
fhe Preach bezpeceé to te the firat set- 
tlers ia the oaly regioa that offered an 
easy sceses from the Atlantic seaboard 
to the Laterior of the continent. Once 
established at “aebec ent Montreei, the 
epesn gateway lay before thea. fheir ca~ 
noes ent bateaux couif be poled ap or 
sargied aronad the rapife. Ther could 
pass up the Ottawa Aiver, anf by @n sasy 
portage te take Sipiseiag they coulé reach 
‘ake Haron; or the voyegeurs eeal’ akirt 
the shores of Gatesia, cauee their canoes 
ereuaé the falle anf rapliée at Siagere, 
asé jeuach them agsin of Lake Erie. Prom 
either point of vantage, the grest central 
Voliey of the coatinent lay at their feet. 
Almost a seore of precticeble weterways ob- 
atructed saly by low and aerrow porteger 
leé to the Bigeiseippi ané Okie rivere, 
through the @rite, the Fos, the Tes Slalnes, 
the St. Joeeph, the Heumee, the Cuyehoga, 
asd other rivere érainiag inate cae or enother 
of the Great Lakea. 


Bat the yery Wealth ef possibilities hat 
its issféveantages. It meant a scattering of 
effort. it meant & conetaant teaptation ta 
the exploitetion of the far-treée, which — 
thrives oaly in vast etretehea of thiaiy popa- 
iateé territory, ast to the econeecuent seglect 
of sersanent an® etable settlements, the buildé- 
ing of howee, the ¢svelosment of farne ant fac- 
tories. it seant the @ominance of the tracer 
ané the trapper, the wea’erer ent the séveetur- 


er. It seent the far-reechinag isflaenee of the . 


caeuit crlest with his efficient methods of ea- 
listing the frienfehix anf retaiaing the leyalty 
of the infiess. It seeat safety Zer the Iafiane 
themselves, for the fur-trate set oaly ¢1@ aot 
“{@tuve them in their aomadie habite, bat gaye 
their mote of life @ sew velnues. 
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She neoiéeante cf geography, thes, “e- 
tersine? in part the character and extent ef 
the Preach osoupation; bat ofly in part. The 
character of tha French eettlera ané the 
government usfer which they livee encouraged 
ezploitation rether than settlement. It wes 
not the sturdiest of the Preach eteck that 
ferme¢ the baskbone of See Frence. “Lacking 
emong the Fraach imeigraate wers the éeop mo- 
tives which taepireé ec menap of the sagiieh 
eolonists to geek reel asé permanent homes 
in the New forlé. feeckizee, teo, were the 
Spirit of self-reliance sa the trafition of 
iocai self-governacat which the “aglish 
brought with them from the Hother Country. 
These differences were funtamentsei, aac to 
uacerstaad them ls essential to aa apprecia~ 
tion of the institutions aaf léeale which 
eonetitute the bseic elezentse of Americaa 
nétionaliss tecay. It wae, heraver, the geo- 
graphics!) eettiag thet ief so eignificaatiy 
to the ¢evelopmest thet asecee anip the uni- 
fying effect of the French enf Tadian ware 
anf their aftermath te fuse the separate ele- 
ments Lato the embryo of ea great nation. 


48 #004 oe thie five ainute srelimiaary ¢is- 
eussion was finisheé, group B passed to the projestion 
room thre+ Goors Gown the Ball. {The projection room 
Was & Glass-room usef by the Schoo: of Héuceation.) The 
pupils were sesteé in front of the Phin. fhe writer ected 
8& operator an¢é before the ectual showing of the ?ilm be-~ 
@ea, the eriter spoke to the chiléren se follows. 

"a are ready to begin aow. Pay etrict 

attention to the fila.” 

The tine cossume? in showis= the film wee 


twelve misutes (timsd by the writer's eatch.}) fhe pere- 





jeeter used vas sn Optigraph. The room wae dark 

and the projection exeslient. The silvered esreen 
#88 & part of the equipment of the room. In order te 
aeguaint the reasder #ith the subject mtter in the 
film, the outline of the film is repreduced herevith 
from the syliabus sent oat by the Zociety for Fisual 


Béueati one 





Gutline of Jontents = History f 


(Tties underlined. ) 


we ST YP AT SEA Th WOME AMER TOY 
= BRYCHR Sx PLIRATICSS Ih SORTH &HeRioa 


Published by the 


BOSISPY POR FISUAL BIUCATIONZ Ins. 
{sats iliusire te the captions under which they are 
Fhass tate vere made direct from thea 


of style of 1600 saiie 


a 
ng on Freriss AT GUSGs 





Prench reached gies 
- ARSE 
"6e@ Eee 


Trip sonnistad. Seene dissolved irto animeted map of 
Soxth Anerice., &xplorers' route indi enter bd «4 line 
ovine from the eset, passing south of Nerfoandlané 
uD the St. Larrengca, to Queres, on to Hontresi. 








POURS Boye” 
Egoradaetion of an old print. 


"Bariy Fontre3” 


frip completed. 
Raprodustion of av o14 print. Vessel at left of pictures 


Preven 2iso exslored srest Lares 


OS ae ONIN emsearatnen Catal keel chee 





Srest takes «pears 


Pirst route via Ottawes River 


Fe ee 





ANLMAtSA Line follows Ponte us Ottavs River 
Dotted lines Ares porsacges 


ee ee fe ee ee 


BAowNn my ania 





Haute: aersat damd te ‘ake Hivissing, then by water to 
take Marois 





i9 





=D 
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Another route throush Take Ontario 








Animated line begins again st mouth of Ottawa River and 
continues up tha St. Levrence, along north shore of Lake 
Ontario to mouth of Ni River and & little way up 
that river. 





ws 


he Loe 





We Wieagara River 
Map of Niagara River 


depleration line continrnes in the “elese=-up" map to a 


ocint below the fails, where the ortage ruts is in- 
dicated ty a dotted jine. 

Canoes were carrisd arcind raigh water 

pe x vv af Sass s. ia 4’ a wth est vs 
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Raproguction of o14 print of "A Portage". 





Notion pieturos of men carrying efnoess sround falls. 








toe ae : bore aa EN pues gh eh Se ; ‘ 
Motion picture views of ths george 


A ¥eal action picture, 
Henvepin's dravine of the Palls The canoe is on the back 
cece immis of the man. 


Reproduction of Hennepin's own draving. 


ED ERR ea Ese) mee 
Ranids ahove the Tahes 
pa AGA UE ed 


Motion piletures 


= RITTON BS sre SS Rk eure = 2 a4 
Bud: Cine GRIF: ~ iret shir shove the gsils 


soreoneecuaes namie meridia nee LLM NEEL RET ANR I E  n  SR 


Reproduction of old print 


aa 2 te 
= Sitter Baek, lieth cabartereriet 





French explored 233 Grast Lakes 
ee ee ee Cte OO Er 


Shown by Snimated map 
Routa: from point above Niagara Palls along north shore 
of iske Erie, up Detroit River tv location of Detroit. 


The buiit fort snd store at Detroit 


Losation of Detroit shown on large scale map; and anime 
ated oxploration line continues up Detroit River, thru 
iake St. Ulair, St. Clair River, thru lake Huron, along 
S. W. shore of Ste. of Macinac (loestion of St. Ignace 
an@ Port Mishillimackinae indie:ted) south long western 
shore of Lake TMichigen and thru Green Bay to its head. 
Other routes are shown from Michillimackinac down sast~ 
exm shore of Lake Miehigan to St. Joseoh; and from St. 
Ignace 2long Upper Peninsula shore to St. Mary's River, 
up to the Renids flosation of Sault Ste. Maria indiestead 
and along southern shore of Lake Superior to sresent 
site of Duluth. 


Ssult Ste. Nerio District 


° 
~ STARTINS OR EER errr eR RN 





Reproduction of o14 print 
View on ioke Suparior 
Revroduticn of o14 sprint 


French Routes into Ohie und Mississippi Valleys 
The main routes ara shown by a series of animated lines 
on the map. i 
Route 1; from Leake Superior un the White River (near 
the present site of Ashland, Wisd to the St. Croix 
River, down the Bt. Groir to the Missippi, thence down 
s 


we 


» 
> 


ths Missiesinpi.s 
Reute It: from head and Green Bay up the Pox River to 
lake SinneRago, through the Lake, on up the Fox River 

to 2 portsas, across and down the Wisconsin to the Miss- 
issippi, shown by moving lines 











Hennepin at s Pertsse The main routes 
shown by animated lines. 











piece atte axon « 
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Little Pslis of the Mississiord 
Reproduction of an 014 print 


fa Sallie ang Hemiepin on the 





Reproduction of o1d print 

Motion rcictares of woodsemen’s canoes on the apper 

Miesissirpi. . 

Roate 3: from oresent aite of Shicago up south 
ranch of Ghiecazo river, portease to the 

i 5e8 Flainsg, along the Dea Plaines and 

.: the Tlinois to the Missis Si ppi --Show 





j by moving lina. 
Ruined Preich fort near St. Louis 





Reproduction of 014 print 


ig Sallie 
Reproduction of portrait 


Route 4: (shown by animated map) from Iake ‘ichi- 
gan up the 5B. Joeeohs p portage to the 
i - Kankakee, down the Kanknkea, and the Ile 
- - linsis to the Mississippi- Shown dy mov- 
; ing line. ; 


reetern routes dervelioved first: Indians were leaat 
ate danzsroae there 


§ Route 5: shown by animates man) from preaent site 
4 of Toleto up the Baumoe te the praesent 

4 site of Fort Payne, Ind., portage to the 
é Wabash, down the “abuch and the Ohio to 


4 the Mississippi. 
F Route : from the present site of Sandusky, up the 
% Sandusky river, sortaga to tie Sciste, 
down the Scioto toe the Ohio, doen the Ohio. 


: 

; 4 , 

ee Route 6: from the present site of Sleveland, ap. 
a the Suyshogs, sortage to the “askingun, 


down the Muskingum and the Ohio. 
Route : from the present site of Brie, portage 
to French Sresk. the 4ilecheny, and the 


i Ghio, shown by moving line. 
4 : 
; ae mep showlag | 
ali. the oe coats trate 


linee 











The map as 2 whole is shown, with exploration 
“Times completed, to fix the linee in the papil's 


ey 
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An sxaminstion of this sutlinse shows that a 
- Jarge proportion of the film ia deveted to still pictures, 
maps and captions. fhe setaal proportion of seach of 
these phases of the film is civen on page 35) by the footaze 
measuremnt of the film itseif. (See chapter 15 for a 
discussion of this point. j | 
During the tine the film wae shown to group 
"B*, Miss Vail was giving group "a its oral instruct tone. 
Sng uacd & blackboard map to illuztrats the routes taken 
ey the French. zhe routes were traced on ths biackboard 
map ss shown by the flim. Phie inatraction *a5 given 
to the papiis in their regular history ‘glaae-room. 
The time consumed by the oral presentetion : 
wae twelve minutes. {Timed by the teacher's catch. } 
Mies Yail followed the telling or iectare method in her 
presentation. é 
fhe ontline of the ofsi material given dy 
Bias ¥Yail is as follows: | 
fell how French in 1600 sailed from 
Yrance to Gulf of St. Lawrence. indisate this 
on map before class. 
The French resched the St. Larrence River 
in 1635. Yogaze took thirteen reeks. Indicate 
the explorer’s route ty a lines moring from the 


east, massing south of Zaexfoundiend, up the 
St. Larrance to cnebec, on t9 Nontresi. 





4 
ii 
; 





The Preach founéeé Hontreal ané uebee 
an the St. Lewrance River. Show their loe- 
eetion on the Sep. : 


The French elso explorsé the Great cakes. 
Inéfeate 22 the aap the location of the 
Great Takes. ‘he first route they tock 
wae vie the Cttewa River. (Trace thie 
route up the Ottewe to take Sipisstine. thea 
ny water te lake Huroa. } 


in oréer to reach ‘ake Hipiesiag the 
explorers maée porteges, cerrying their 
goofs ané canoes across lant. f{inticete 
portage on map.) 


The French took another route thra Take 
Gatario ap to the Magers River anc felis, 
where they were forced to make 6 long por- 
tage. {chow loeetioa of falle oa map ane 
somaeat. ) : 


Phe teacher aay describe here something 
of the Falle ané their size, ete. 


Amoas thees early explorers wae cne Hen 
sepia who sade seme drawings of the Falls 
which were very goo8 ané serveé to carry 
back to gurope 8 conception of their size. 


after the partsegs around the ?riis the 
axplorere feune themselves on Take &rie 
where they later bullt the “Griffon,” the 
first large ship above the Fails. 


From these two reuters inte the Greet 
takes. the Prenck exploreé ali the Great 
Takes. 


Coatinuleg ap teke Srie from Alagera, 
they built a fort and store at tetreit. 
{toeate Tetroit ea mep ané continue ex- 


‘ploration lise up the Tetreit Aiver, thre 


take St. Claiz, St. Clair River, thra Leke 
Huroa along 8.4. ehere of Sts. of Heekinee, 
south sloag the western shore of leke ¥iehni- 
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Three other reatee to the Ghio River 
were taken from the prevent sites of San- 
éusky ané Clevelan¢, Ohie, and Srie, rens- 
Sgivania, thra the sm@li rivers ia Ghie 
ané Pennsylvacia inte the Chio River. 


the French exsloreé the weetera routes 
first becsuee the Indiane eere leset ¢eager- 
ous there. Few settlements vere fouatet 
because the French explorers were mostly 
traders an¢ missionaries. 


A eomesrigon of the above outlise with thet 
ef the fils Shows - the extent to which the oral ia- 


struction psralleleé that of the f1in. 


{4} fhe testing cosditioas. Imuediiately 
followiag the instruction of both groups the childrea 


were reassemblieé in their history slass room aaé wore 
tested se follows: 

Firet they were given twa bleak sheets of 
White paper ané a copy of Secée's outline sap of Sorth 
Americé. Secoat, they were given the following inetruc- 


tions by the writer: 


“At the top of each sheet of paper and 
your map write your came, erede, ene data. 
jo#, we are going to eck you some .nestiona 
eanceraing what you heve just sean eaé 
hearé. AsB#eYr eS Sany GF rou tan. You 
Will be given tiae to write until pou are 
finisheé, I wili write the cuestions on 
the bosré, aaf will give sou an copportanity 
fo ask se cuesetions if there ie any wore 
you ceansct reat. York iuet ag repi¢iy ané 
&8 securetely a8 Fou can. 10 aot cepy the 
questions from the boaré. #rite your en- 
Swear after cach susber,” 
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gaa ené thro Green Say to ite beac.) Other 
routes ehenulé ba shown from Michillimackiase 
éown esstera shore ef take Michigan to &t. 
go#eph ané from St. Ignace along Upper Lene 
ineunia shore to St. Mery'’s Hiver, up to the 
Ra iés st Seult Ste. Marie an¢ alone the 
eouthern shore of ‘ake Superior to the 
presest elite of fuluth. 


After oZploriag the Great takes, the 
Prench took @avera! routes into the Shic 
ané Ulselssippi Aiver Valla;: 


Ronte 1. From Lake Superier ep the 
Ghite River to the St. Croix River, ¢ows 
the St. Croix te the Hiseissippl aacé thence 
éown the Hiesisaippi. 


Route 2. From the heat anf Green Bay 
up the Fox River te take Ginnebego. fhru 
the Take, on wp the Fox Rirer to a porteare, 


soross ané ¢own the Wisconsic to the Miseis- 


Bivpl. 


Besi€es Hennepin, La Salie wan saother 
great sxplorer who covered the Hiseisseippi 
Yelley district. They Zoenfieé St. lLeuis, 
buliding a fort ther. 


Route & From the prevent site of Chi- 
eago0 Wp the south branck of the Chicego 
River, portage to the les fleiaes, slong 
the Tes Plaines aati the Illiaof® to the 
Missigsinyti. 


Route 4. From lake Hichigan up the 
St. dogeph, portege to the Kankakee, ¢owa 
the Kankakee, aati the Iliiaeie to the Mis- 
siesipnri. 


Route 5. Frem the present afte of To~ 
le@o, ap the Meuses to the present site of 
Fort Geyne, Inéiana. cJortsge to the fabash, 
fown the Zabesh ané the Chie to the Miasie- 


sippi. 


Ee 


pianos ” Z 
pe Ne 
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The questions shich kai been prapared 
previous to the experiment by the eriter vera then 
written on the beard. The children =rote about thirty- 
five minutes. : 

fhe guettions usei in this experiment folios, 
ascorpanied by the*correst anawer" key used by the veriter 
in S00ring the papers. 

20H GUYPaCt an@rer wae eoered om pointe 

qugetions four, five, tvelve, fourteen, ana 
gixteon were “map cuesticne.” These were sesred se 
follows. ne 

One point wae given for, 
Zach route cormotly traced. 
Zach cortase correetly lotated by an & 
or dashes. 
gach settlemant correstiy lovated. (Setroit, 


St. Louis, cuebec, Kontresi. } 


#3 





Cusestions used in University Slementary School 4Sxperiment. 


i. 


2. 
Ge 


4. 


5. 


6. 


Te 


3. 


Ge 


French explorers saiieé from-----~- CO a se os 


In what kinds of boete ¢lé they cross the Atleatice?---. 


After reachiag America the explorers seile? up the----- 
river. | 
Trace On your mep the first reute these explerers took 


in veaching the Great Lekes. ‘umber this i. 
frace on your map the secon¢ route these French took in 


exploriag the Great Lakes. Number this 2. ~ . 
What difficulty 414 they have on reaching Vagare?----- 
How «if they overcome this difficulty ?----------------- 
Ghat kind of boats 41d the explorers first uge on the 
Great lakes?--~--~-----~~---~--~--~-~--~-~~--~~-~-~-~--~~---- 
tater the explorers built a ship, the "Griffon," on Take 
Srie. Why ¢idé they buil@ a boat rather than sail one 
ap the rivere into the “akef----- si ep ek oc ah os lear Sr 
Give the aames of two Freach explorers. ~---~---~-~-~---~-- 
What 4i@ the French bailé at ‘etroit ané@ St. Louie?---- 
Locate o4 your map the important porteges. Mark each 
with aa X. 

Why ¢ie the French explorers travel over the westera 


Es FE EG Fa acs nin en a ee oe ee ne ree one mie 


Ag 


Pm PS net 
3 TEN 


eee ein 


aah ‘eae ia 





14. The Preach took four different routes ia reaching the 
Miesissippi river from the Grest takes. ‘Trace these 
routes on your map. 


“15. What is a portage?~--------~~--~---~+--6- =e eee n= 


16. Name ané locate on your map the settleneata founted 


by the Preach. 


The sample map following represents the key 
ugeé in acoring the map questions. The total possible 


geors in the test wae 36. 
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Accepted snewers to questions usefé--Szperiaeat one. 


Sane point for each correct answer. 
P 


Preace to Snebec, or Franee to North America, or France 
to 8t. Lawreace iver, or France to Gulf of St. Lawrence. 
Sail doats. 


St. lavrence. 

{see map). 

(See mmp ). 

They haé to go aroune the falls. 

{hey carrieé canoes around the falls or made a portage. 


Canoes. 


fhey coulé not sail a large boat over the falls, or they 


coulé sot carry as large boat wyer the porteges. 


Rensepin end La Salle fone point for each). 
Forts ané storss (one point for each}. 


(see map). 


&. Inéians were more friendly in the west, er Indians were 


more friendly there. 





(8) 14, (ses aes}. If pupils traced more thea four routes 
correctly they were given creéit for these alse 


(1) 


16. tasd between two vodies cf water over which gocts sre 
ecarrie#, cr, Place where mea carrie€@ ceanee er geode in 
oréer te ge from one boty of wecter te euother, or, Place 
where men cerrieé canoes or goote in oréer to go arcuneé 
places in © river where they cenléa't ge. 

(tete. A ownher sai? "4 portege wee s strip of land 
between two Bedise of water.” This was ast accepted. ) 
(4) 16. (e220 mp}. 


(13) Totel pointe on questions 


(£5) otal points on map work 





(38) fotal point score on test. To get the “score” add up the points 
mede on each cuestion.. ; 
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GHZ RESULTS. fhe results of exporixent one 


are given in teibe one. 


ares under grade Zotel SVG. Ave. score i ave, score Average | 
| Boore in &ii but esp guest- I. 
ep qeeat~— Lone 


ces | 
eral =| 12 Teh 1! 9.58 7.3 106.9 
| eth 
ee nn ————— a a a i ee re rere nl ES 
a} | | 
fils 16 (16.5 9.90 ss) | 10664 


“ahio i, She results of experinect one, oa) eine 
filw with oral instruction 8% the FBiementery ein of the 
Indversity of Chieaya, May 15, 1921. 

An examination of the resalts of this first experiment 
shows that the orsl group made an avernge total score .% of 
one pelnt or 1.2 persent above that of the file group. This 
aiffererce is too Blight to be af muah significense, However, 
by comparing the scores made by the two groups on the map 
questions ® aoticeshlie difference of 1.4 pointe or 25.7 percent 
in favor of the oval group is found. Appreximeteiy the seme 

amount of tine was svent by the teseher on the ©2P egentation 
within the twelve minntes,s was yged by the film during its 
twelve minute vresentation of the same sclieriel, fd the 
teacher placed sere emphasie then the film on the map 
“Your etudents in this group were absent the day of the 


experinente 


te Wi 
: _ 





work, the score made by the oral group on the elevea non- 
map questions would have been considerably lower than the 
_seore made by the film group. The difference in score he- 
tween the two groups on the non-map questions is only .32 
in favor of the film group which is not large enough to 
account for the difference in the map question scores. 

fhe map iastruction as presented by the film 
was an animated line drawn on a blackboard map similar 
to the one used by the teacher. In ss much as the total 
possible score in mép work was twenty-five points this 
difference of 1.4 in favor of the oral group is signifi- 
cant. | 


The score mace by the two groups on the eleven 


non-map questions is net so sigaificant in this experiment, 


because the enswer to a sumber of the cleven auestions 
was to be found in part er entirely in the caption in the 
film. Captions are reading naterial, hence ideas gained 
from the captions were transmitted thru language, act pic~- 
tures. Such a comperison involves the difference of ac- 
quiring certain information thru reading ag against hear- 
ing words. 

Three objections can be raised concerning the 
reliability of the results of experiment one: first, that 
the film was not the best possible film to teach this 
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particular unit, and second, that pupils were trained to 
learn map work more economically under ordinary class room 
methods than from a film which is relatively a new method 
of presenting such materiel te children. Third, that the 
test did not test aii of the desirable onteomes of film 
instruction. , i 

While this film is perhaps not the best of filzs 


in ihe organization and arrcongement of subject matter, the 
same things couid be said of the oral instruction which 
followed the outline of the film. One might also raise a 
counter question, mmely; ss the method of"teliing™ used 
by the teacher the best method of teashing the oral group? 
In answer to the second objection it should be 
understood that this group of twenty-eight children had been 
drilled on some of the points of learning from film in 
connection with another film, "The infiuence of the Steamboat 
on United States Wistery." Furthermore, the newness of the 
situetion, would beve fegter in favor of the film situation, 
since novelty, vividness, and rapid learning go hand in hand. 
& diseussion of the third ebjection would take us 
into the problem of the validity and value of information tests 
in educational measurement. it is the purpose of the writer 
to kesp these points in mind in drawing conelusions from the 


results of all the experiments herein described. 
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 OBAPTSR II 
experiment &. 


A comprehensive program of rasearch in visual 


education necessitated a larger zaboratory than tha Hle- 


mentary School of the University of Shieaze. A school 
system where moving pieture instraction hss haan in 
operation was desirable for tyro reasons; first, the me- 
Ghanics of ranning tas experimenta would ke rendered easier, 
and second, the subjects would be familiar with the 

"film situation.” : 

Thru the efforts of Dr. F. mM Preeman of the 
University. of Chicago, permission was ebtained from 
Superintendent Nichols and Assistent Superintendent Yalker 
%6 continue the repdse’ in the South Svanston Schools, 

A visual education program hed. baen tr: Operation tn Byvane« 
ton for two yesre, and the sehools were aquivot with the appar- 
atus necessary te carry forward the research in an effective 
MANNET.s | 

es Four experiments vera planned on = larse scale 
involving thres schools and 282 children, A foarth schoel 
was ingluded in the original program, but it was found to be 


equipt for day time projection, 











se 


aegis LeRite 





Experiments two, three and four were carried out in the 
Centrel end Lincoln schools, ‘Sxperiment five was taken 
over to the Washingten school, 

inasmuch 6&8 the experiments were started near 
the end. of the school year, it was impossible to give 
memory tests following the original tests. Tests the 
foliowing September were out of the question since the 
eighth graders were promoted and seattered either in 
the secondary schools or elsewhere. 

The suecess of these experiments is due 
largely to the cooperative efforts of Assistent Super- 
intendent Yalker and his teachers, 


PROBLEM. The results of experiment one 
indicated that the “film method” was not as effective 
88 the "“teacher-telling methed"” in teaching map 
information, this resait furnished a lead for experiment 
two. 

It was decideé to make comparisons of three 
methods of instruction as foliows: first, to compare 
@ presentetion by the film with orel instruction during 
which the pupils followed the teacher's map instruction 
by referring to a map of North America in their geographe- 
ies; second, to compare each of these forme of jeaching 
with & combination of oral and film instruction, 
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TSSCSISTION OF TAS SXESRIRSST. {1} Tepiec. 
Phe sams topic was eelectaé for ex erineat teo that haf 


Besa used La the Ualversitg of CAlicago Slameatary Sehooi 


| experimeat, semely, “Preseh Sxplexvations ia Yerth America.“ 


Zhe film by thet title proéuceé by the Soeiety fer Vieuel 
2éucation, Iacorpereted, was useé for the fils iastruc- 
tiga.” 

4°) Sabjects. fupiis ef the seventh sa¢ 


eighth araée in the Ceatral and Ifasela schools ware se~ 


iecteé for the experimect. These chilfren hat teen test-— 


a€ with the Chaomen tatelligesce Senntautios wateh is 
aégscribed ic the Jourasl of Sfnucationsi Seseerch for 
December, 19£0, pp.777 -7864 in oréer to éivice the echil- 
#ron Lato three comparsble groupe, the chiléren at each 
BChool were re ake in oréer of their seore es the Latel- 
ligeate exeniastion. Grotp A wae forme? by tekiag avery 
fourth child startiag with raak one; group 5, by taking 
avery fourth chilé startiag with reak two; greup ©, By 
taking every fourth chilé etertiag elth rank thres. 
Siallerig, threes groupe were arrangeé at the ‘iaseis 
sehool. 


{Thie metho? was fone? later, to be Lasecurate 


for foraiag three equ ol groupe. The groups varieé in 
average Lateliigesce by rank ss selecteé "4." first, “3” 
i. J. Grosby Chepman. A Group intebligence Examinstion 


@ithont Prepared Blemks, Journal of Bduscational Research, 
Voi. Ti, Ho. &. BPBe 777% = 786.6 


¢ 
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second, and "OC" third. Had the 2roups been selected in 
the following manner this slight difference between the 


three growpa would heave been rectified. ) 





jays 
before the experiment detailed plans for the experiments 
were @iscugsed by the writer in a meeting of the teachers 
participsting in tho research. The film wee exhibited at 
the same tine in order that the teachers civins the oral 
instraction would be able to parallel the film 5s ¢lose~ 
ly as possible. “ithout exception the teavhers agreed 
to do all they could to make the oxperimants 2 sugcsese 
The first half of the sxperiment was launched 
at Sentral school, May 23, 1921. The children who were to 
make up the personnel of each group were sent to the 


places assigned them in the thres rooms where they were 
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placed in sare of their teachers. 

As soon os the pupiisc hsd reazhed their 
destinations the teacher in each reom gave them the 
following instructions. 

"fTodsy you vill hear the story of the 

French Sxplorations in Vorth America. 
Pay strict attention to ali you haar and 
see, for you *i11 be tested cn whet you 
have learned. Eow, I am going to read 
te you for five minutes concerning these 
explorations, Zisten while I read.” 

this srelimineary ors] discussion was the 
Same as that used in experiment one. {See page 24) 

Group he 2Olicwing the praliminary eral dis- 
eussion, the teasher of sroap "A", xhich we will call the 
oral zZzroup, presented the story of the French Expiorations 
for twenty-four minutes. (See page 24} During this 
twenty-four minute™ presentation each pupil had his geography 
open to the sare mp of North America. ‘thenever reference 
was made to the map the pupils followed thra the routes 
taken by the French as ths teacher traced them on her olass- 
room Map. 

Group Be Fellowing the five minute pre- 


liminary discussion, group "B" received twelve minutes 


*fhe teacher timed har presentation by her watch. 
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oral instruction by their teacher, This inetraction wos the 


game a6 that given the pupils in experiment one. The 


pupils listened to the teasher and looked at the map 


uged to teach the location of the roates, portages and 


settlements made by the French explorers. The mp vas 

@ cluss-room mp compsrable to the one shown in the film. 
Oly those routes indicated in the film were discussed 
during the oral presentation. The c2ags-room mapa used 

by groups A and B were identical copies, The teacher timed 


her presentation with her watche 


After the twelve minute oral discussion, 
group B was carched to the halleway below where it sow 
the fiim, Prench Zxplorations. The showing of the film 
ocenpied twelve minutes. Group B joined group 9 in the 


hali-way, since group 0 wes to see the film a second time. 


When the twelve minute film presentation was finished, 


group B returned to its room. 

Group G. Ag soon ag the teacher of group 
S hed finished reading the five minute preliminary eral 
Giseaussion, the pupils marched to the halleway below. 
This lower hall vas eguipt ~ith « silvered sceroen, drop 
shades and curtains so that it could be easily changed 


into a projection room. Folcing chairs were placed in 
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froat of the sereon for the pupiis and teachers. fhe 


projector useé was e semi-pettebdle, Zenith - 


File inetruction aa¢ entertelanente where 
filws were used ha¢ been carrie? oa in this echool for 
more than two years. Hence, the film situation wee act 
atrenge to the ouplie; furthermere, thie experience hed 
treineé then ia sone ef the polate Lavelvef is leera- 
fag thra the ae¢ius of motion pictures. 

Group C receive? teenty~-four alautes of fila 
fastruction, of two shorings of the film Fresch Sxplore- 
tione. 48 sooa ss the film preseatatiea was finishet, 


ereup © returneé to its room. 


{4} The tests. 4t the and of the 
dastrauctios perio¢és each paail wee given a sat of uises- 
graphed questions, s copy of a almeogrephe’ map of Yorth 
Ameriece, ané the following instructions by the teachers: 

"Pigst f£12 ia the blank graces st the 

top of seach shect. AB 8002 as that ies 

fiaishe?, aaswer ae aany of the cuerticns 

as youcsasn. rite your answers in the 

Spaces provided, Use the minesgrephed 

asp for your answere to the sap queetlons.” 
The testiag verloé wan euserviged hy the 


teschere an? the writer. 
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When the pupiis in groups 5 and ¢ had finished 
their tests, the writer asked them to answer the following 
questions et the botiom of their question sheets;- 

"Group Bo” (1) What did you learn 

from the film that you did not iesarn from 
the teacher? 
(2) Whet aid you lesrna 


from the teacher thet you did not iearn 
from the film? 


"Graup CC." (1) Wheat 214 you learn 
from the second showing of the fiim that 
you dia not learn from the first? 
At the close sof the testing period the pupils 
resumed their reguiar class work under their own teacher. 
Zhe papers were collected, tied in bundles, and labled 


groups 4.5, ani ¢. 


The test was the same a8 thet used in experiment 
one. However, in experiment tue the questions were 
@imecgraphed on s single sheet of paper. The putiine mep 
of North America was also mimeographed, 


The papere were @il scored by the writer who 


used the same scoring key used in experinent one. 
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The second half of the experiment was carried 
out the foilowing day, Maz 24, 1921, at the Lingoln School. 


The experiment described above at the Jentval School waa 
Tepeated at the Lincoln School in every detail. The 
game sort of projection room, 2 hall-way, “ses used et 
the Lincolm School. By yepeating the Gaeatral Sehool 
procedure, the Lincoln School half of the experiment 
gorved ag a check on the results obtained st the Central 
Scasole 

RESILTS. The tests given in szxpariment 
two were acorei by the writer 4 first time. 3ix weeks 
later the scorss were ohesked in order te seoure uni- 
form ani accurate scoring. 

The average scores mace by each zroup on the 
Map questions, the information questions, and the ques- 


tions combined is shown in table 2. 
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Idapola School. ley 24, 1921, 7th end 6th graces. 
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The scores tabulated in table two show that 
group “A” at the Central School made the best totel 
average Score of the three groups. The oral group's 
total average score was 2.27 points cr 18.0 % above 
that made by the oral-film group, "B", and 6.84 points 
or 47.0 % above that made by the film group, "C".-. 

The score made by the oral group "A" on the 
eleven information questions was only .60 or 6.5 % 


higher than thet made by the film group "0". The oral- 


film group "BY made the highest score on the eleven in- | 


formation questions, being .52 or 3.2 % above the oral 
group, and .92 or 10.0 % above the film group. 

The scores made by the groups on tha map ques- 
tions were widely separated, ss in experiment one. Here 
the oral group made a score over twice as large as tha 
film group, 2 difference of 6.24 or 115.1 % The oral 
group's score was algo 3.59 or 44.4 4 higher than the 
Oral-film grous. The oral-film group in turn mede a 
score £2.65 or 48.6 % higher than the film group. The 
scores on the man questions are very significant when 
one considers the fact that the total possible score on 
the map work was only £5, with an average score for the 


entire group of $.05. 
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At the Lineoln school tho rank of the oral 
and oral-film groups is reversed from whet it wes in 
the Central school. The film group, however, ranks 
third in both schools in the total average ecore and 
the average map score. The reversal in rank of groups 


A and B msy reflect the teaching abilith of the teachers 


“giving the oral instruction, a factor important enough 


to offset the other variable being mexsured. 

: The total average score made by the oral-film 
group is 1.95 or 9.6 % above that made by the film group, 
and 1.85 or 9.1 % above that made by the oral ae The 
score made by the film group on the eleven information 
questions was .87 or 8.9 % higher than that made by the 
Oral-film group, and 1.34 or 14.4 % higher than that made 
by the oral BLOUPs It was pointed out on page above . 
that the answers for the eleven information questions were 
to te found in part in the caption or language material of 
the film. 

The scores made in the map questions were again 
strikingly higher for grozps A ant 2 a3 compared with 
group &. The oral-film group made an average score £.82 
or 29.5 % higher than the film group, and 1.38 or 12.5 % 


higher than the oral group. The oral group made a seore 


1.44 or 15.0 % higher than the film group. ‘The differences 
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in the map scores are not s0 striking ss the differ- 

ences hetween the three groups in the Central school 

half of the experiment. However, in the Central school, 
Lincoln school, and the University Elementury school 

(see experiment one) the groups which received only film 
instruction made the lowest average score on the five map 
questions and the lowest score on the total average score. * 

The method of selecting compsrable groups by in- 

telligence test scores in the d#vanston exoeriment was faul- 
ty. (See above paze 49.) Thies fact should be taken into 


consideration in the interpretation of the results of ex- 


periments two, three, and four. Furthermore, on the days 


the experiments wera performed, several of the papils were 


absent, making the number of subjects in each group differ- 


ent. 


In order to make sllowance for these differences, 


« / 
b 


/ 


a procedure was followed; to throw out of the groups having 


“a higher number of pucils those ocupils whose intelligence 
score Gid not match very closely pupil for pupil the in- 


\/ telligence score of puplis of the smallest group, thus 
ie ji 
/) making the three groups equal in number and intelligence. 


Ves 


“See page 5| for a qualification of this statement. 
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The first set of results given in table two 
followed procedure one. Let as examine the results of 
experiment two in terms of the methods of equalizing 
‘the groups. | 

Groups equal in duntas and intelligence were 
obtained by matching the intelligence scores of the 
three groups pupil by pupil, disregarding the experi- 
mental test scores. In this manner three groups of 
twenty-one pupils were formed in the Central school and 
three groups of twenty-two pupils were formed in the lLin- 
eoin school. The groups having larger numbers suffered 
the loss of the individuals whoas test scores could not 
be matched. 

When these groups had been formed the scores 
made in the test were placed in chart form opposite their 
names and new totals ard averages computed. The results 


of this procedure are shown in table three. 
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This new tabulation of resulta left the 


rank order of the groups unchanged in the Central and 


‘Lincoln schools with one exception; ths film group made 


higher total score than the orel zroup 204 or .1 % in 


the Lincoln school. This difference hed been found to 


be .10-or .4 #in favor of the oral group in the origin- 
al grouping Ziven in table two. This is the only pisce 
recorded in experiments one and two wheres the film group 


made a total sverage score higher than an oral or orel- 


film group. {See page 42 .) 

The difference in the ranks of the orsl ana 
oral-film groups at the Lincoln school should not be 
minimized. Whether it was due to the factor of the 
difference in teaching ability of the four teachers, 
the writer does not know. bevtainis the ¢ifference 
in scores represents the effect of a factor operating 
other than the one measured. 

& detailed examination of the responses meade 
by the pupils to the test questions revealed some in- 
teresting facts. The work done by the pupils in the 
film. groups on the map work lacked the unity and ex~ 


actness evidenced in the other groups. 
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Table 3. The average score made by each group in 
experiment two after the groups had been paired to aecure 
groups equal in intelligencés 
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In the two schools fifty-one pupils recei-~ 
ved pure film instruction on the French Explorations. 
‘Wine of these pupils misplaced St. Lovuis or Detroit 
or both, on thbir mans, one even going so far as 9 
place St. louis nesr the 5t. Lawrence river. Wine of 
the pupils in the two groups were mixed in the routes 
the French followed, even going so far in two cages 
as to stsrt one route near the Hudson end [elavere 
rivers. Three of the fifty-one pupils mede no score 


on the map work st all, two traced the outlines of 


the Sreat Lakes on the mimeozraphed mays to revresent 


the routes taken. The remainder of the fifty-one 

| pupils were correct in their map responses as far 
ag they went. The hishest score made by any of the 
fifty-one students who received the film instruction 


Was seventesn out of a possible twenty-five. 
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Forty-four pupiis in the two schools received 
oral instruction coupled with the use of the ¢class-room 
map. OF theee pupiis, zine mispleced St. Louis, the 


greatest error being the placement of St. Louis at the . 


present site of Clevelané. Others placeé the city ia 
Iliinois but on the Illinois river. None of the pupils 
traced wrong routes, anf 611 of them mace polate on 
their map work. The highest score mafe by any pupil 
ef the oral groups on their maps was 16 out ef ea pos- 
Bible 25. 

Pifty-three pupils received oral plue film 
instruction, Of these, three miepleced St. Louis, ané 
one misplaceé both letroit ené St. Louie. One stufent 
érew routes that were wrong. The highest score mate 
by any of this group was 23 out of the possible total 
of 25. 

This analysis indicates that the pure fila 
fastruction failed to fix correctly in the minés of 


the pupils the location cf the various routes an¢ settle- 


ments. One might raise the questien, Is thie a result 
of poor attention @uriag the presentation of the film? 
Toes the film situation scatter the attention of the 


pupilt If so, Is this an ishereat problem in film in- . 
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struction which must be solveé by new devices in the 
presentation of a film which woulé call the attection 
of the pupil to the important Cetsils presented? ome 
answer to these questions may be found in. the responses 
to the questions which were sekeé orelly at the conclr- 
sioa of the test perio¢, These question 

sbeve} were enewereé in writing in the space left et 
the bottom of the naimeogrepheé shect. For the fila 
groups the question wes: 

le @hat df@ you learn from the seconé showing. 

of the film which you 41¢ not learn the: 
first tine? : 

Sweaty -six ‘pupils of the Central schocl re- 
plie@ ia the following meaner. wo sai? they learned 
sore about the lest part of the film. Four said it was 
“haré to get sli the first time." Three said they “dié 
net notice” certain thiage the first time. One sai¢ he 
"Gié not wateh close” the firet time. Gne eaié the sac- 
oné showing wae sot neceseary. Six sai the secont 
showing helpeé then te remember @etails. Sight ealid 
"they were able to give nore atteation te éatails the 
Ssecené tise.” 

tweaty-fi ve pupile est the Liscola scheol an- 
swereé the seme question (foliowiag the test after the 
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fila plus film instruction) in the following meaner. 
One saié he only “got sbout half the first time." Two 
gelié they "haé more time to watch" the seconé time. Four 
of the pupils "moved up closer to the film" ian oréer to 
yene the small sub-titles the second time. Three said 
they d@ida't get the “smell print” the first time. Four 
eaié “nethiag was m ée plainer” the second time. One 
eaié "that he saw pisces he skippeé by saving it the 
gseconf titiee” Tea of the pupile reporteé thet they 
were sble to remember the ¢steils better the sseconé 
time. 

The res ,enses te thie guestion show that the 
pupils avi¢ently @o aot give 100% atteation to the 
showing of a film, that some device to ceater their 
attention on the important facts is neetef, that the 
print must be large enough to be read at the farthest 
corner of the ordinsry clsss-room, am treat the fila 
ia continuous presentation changes to & new sSeene be-~- 
fore the pupile have the chance to grasp @l11 in the 


one Bcene before them 
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fable 4. the Feapoases to question 1. 
#hat cié you leara from tie aeconé showize of the file 
which you @{¢ set learn the first t ime? 





Fila groups Central sad Lincola schools. 651 pupils. 

















raumeoer of pupiic 
Response :Geking response 

i 
Baré to get sll first time 5 ; 
Tié aot notice first time | 3 
lic not concentrate first tine x 
1i@ aot watch close first time ; 1 
Sew places skipped first time i 


Adle to give nore attection to ¢etsils 


the #econé time. 10 





2 
Secoae time helped to remember éetelis ; i6 
rié not get emali print in film at first 3 
Hovee up closer the second time & 
Jothing mate pleiner by secon? showing 6 
iié not answer cuestioa 2 
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fhe sroups which receiveé oral followed 
by film instruction were askeé the following questions: 


le Wheat 41@ you learn from the film that you 
#i4é not learn from the teacher? 


2. What ¢id you learn from the teacher that 
you, 4i@ set learn from the film? . 


48 in the case of the quertion askef the fiim groups, 
the responsee were recoréeé@ et the bottom of the pu- 
pil's mimeorrapheé test eheet. fhe respomes are tabu- 
“lated by schools (eae group in each sehool) ent by 
question in the following teble. An examination of 
this table showe thet the moving black liae (animated) 
mace a deep impressica on the pupils. Hewever, thie 
aid not serve to aid them 1a the sort of thing calied 
for in the test, since these pupils were unable to re- 


procuce the "moving bleck iine”™ se securetely ea thoee 


who receiveé the oral or ornl-film fastrauction. Further 


light on thie problem may be fouaé in the responses to 
Question 2 where 10 of the 53 pupils thought the roates 
were gaée more clear by the teacher because she talked 
while pointing to the gap. One pupll thot the fila was 
more interesting. One thot it was “easier to see than 
to listen on » hot day.” ‘Three pupils ealé the fila 
was too fast in comparison to the teacher. sight thot 


the teacher mate the portagee. more clear because 


57 





she tolé ineicents connected with the story and reasons 


_ for meking the portages. Other answere of alnor interest 
Were given which are eecoréed in the table. 


2 


involved ian the experiments, ané are therefore opea to 
some question se te thelr reliabiiity. However, the re- 
sponses were sil writtea ¢owa by the pupils themselves 
immefiately following the experiment itself. They at 


leaegt furnish some veluable leafs for future experiments 


- eontrolleé in such « feshion that the problems raise? 


can be solveé in e scientific menner. 


Ghese answers are the opiaion of the subjects — 
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Sable &. The - responses of pupils te 
question i, what 414 you learn from the film that 
you 44 ast leara fron the teacher? 
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| Tedie 6. The reSponsss of supilie te 
EY question 2. whet «14 you ieers from the teacher that 
Fou 2¢€ aot lseeara from the fila? 
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Experiment 3. 


PROBLEM. Visual aids are not limited alone 
to the chart, diagram or moving picture. The Seaching 
value of still pictures, stereograph, ané stereoptican 
slides must be investigated also. exper iment three .- 
was an attempt to compare the efficiency of the film 
in teaching the information contained in a unit of 
natural history, with (1), a stereoptican lecture, ane 
(2), an oral presentation illustreted by two still pic- 


tures and two bliackboard sketches. 


THSCRIPTION OF THS SXPERIMZNT, (1) Subjects. 

The three groups in the Central ané Tincolin schools, 
Evanston, Illinois, which were useé in exreriment two 
meade up the personnel of the three groups used in ex- 
periment three. The puplis in these groups were from 
the seventh and efenth graces and were selected on & 
basis of the Chapman Intelligeme examination. {see 
pege: 32 -) 


The method of instruction received by each 


of the three groups in experiment threes wes chenged 


from that in experiment two. 





() Topie. The film used in experiment threo 





was “The Life Hietory of the Monarch Butterfly,” produced 
by the Gosiety for Visual Zducation, Incorporated. This 
film represented an entirely different type from "French 
Explorations in North Amerios,” and was considered by the 
Sooiety for Vieusl Education to be one of its best films. 
“the time involved in showing the film was terelve minutes, 
The oral instraction and atereoptican lecture 
fellowed the outline of the film se closely as rossible. 
topic, The teachers 





Seleoted for the oral progentatione were given their 
instractions im conference two dsya before the experiment 
Was carried out. At the sans time they were shown the 

film in order to aseare them of familiarity with the subject 
matter of the film. The first half of the experinent was 
sondacted at the Central School May 30, 1921. Tha second 
hel? eas carried out at the Lincoln Sehoo] the following 
daze 
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On May 30 at one-thirty ».—M. the Central School 
pupils were notified by superintendent Salker to form 
groups A, B, @mad ¢. Sach group received the following 
instruetions from their teachers, with the exception of 
group Ae 

"Po-day you will isarn something of the 

fife HWistory of the Monrach Sutterfly. You 

mast pay strist attention to everything you 

#90 or hear because you will ail be given 

@ test to find ovt what you have learned about 

the life Histery of the Konarch Butterfly." 

Group a. The oral instruction of group ¢ 

follared immediately. The teacher followed the outlines 
given below illustrating the topic with twe pictures, 
one of the monarch the other of the larva, taken from 
the ii entitied, “Ways of the Six-Footed", pages 48 
and 50. She siso drew pictures of the chrysalis and 
spicules enlarged on the boaré to illustrate that phase 
of the topic. 


‘The History of the ch Butter? 


Perhaps no butterfly has been better named 
than the Eonarcsh, for it flies fearlessly and 
ieigurely about, confident that there in mene te 
dispute its right. It is free from the sttack 
of birds, because it is distasteful to them, and its — 
bright colors proclaim that here is an insect to 


ie Anna Botsford Cometock, Ways of the 3ix-Fodtede 
Ginn and Company. Boston: 1903. Pp. 48 and 50. 
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pe left slone becawse of ite bitter teete. 


fhe feemle fepositse her exes oa the 
milkwes@. These egee hateh into caterpillars 
or larva which heave four feslers, teo at each 
eat of the bo¢y. The allkwe-€ lesves furnish 
food saé shelter to the larva. thea the larve 
or caterpilier is full grown it ie abort tro 
laches loag ané spins & email silk Suttene This 
butten le lecatet so that the larva cana kenge 
by ite tall from the leaf sfter 't hee feetenc? 
the silk batton fo the lea? after hanging 
several hours the feelers at each ené of the 
larva shrivel &p aaé oniy one white etrire is 
left ia the ecoloriag of ite ekia. 


Now it is reeép to sheé ite gkia. Fizst 
4% wriggles asé viggies ant works ite legs. 
20068 iupice of the ol¢é skias Zhea the o1¢ 
skin burete ané the larve works joore finsliry 
getting the skia cleer off by wiggling aaé 
kisking an? puehiag ite way ont. 


She lerve eserges from the ol1¢ skis as e 
beautiful pale freea chrveelis shorter thes 
the lerva, en@ at firet sight eeeniaely wi th- 
out hesé or limba. The chryselie le sueoth, 
zonnated at one eat ani tepericg af the othar 
eztreuity. 4 ¢loee exaniretica, however, 
trere say be foun? traces of a head, teague, 
enteanee or feelers, elngs, en€é legs ¢loselr 
presssé ta the body insite the skia of the 
OTySGii Se. 


fis chryealiis remaine ef reet, tekine co 
foot, until two éaye have psseet. Then it 
taras brown ané ewelle, dburetine its srin 
over the back ané from the Opeaiare the heat, 
body, ané wiage of the sew Moserch batter- 
fly enringe. 


. She Butterfiy ie verp acist aat wesk ef 
Ziret. ite winee ere email «nt shriveleé. 
Seon the butterriy cliisbe to «© leaf te reset 
where the «amp winuge expendi ané éry. 
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After seversl hours of exercising saé 
@aining etreagth, the batterfiy is able te 
leasve the leat anf fly away into ite first 
efyenture enong its failows. ; 

fhe msle wonerch butterfly differs from 

the femele in ite markiage malaly by the enell 
seent epot st the tip of ite wings. This 
scent epot ie ueeé to attrect the female. 

- fhe Honasch butterfly like other batte>- 
flies hse ite winge ¢coveref with emall ecales 
which ovartiap each other like the feecaies of 
fishes. To the eye there ensles Appear es & 
powier, but under the sicrose¢epe ere shown 
to be Ghepeaé something like a prein of cora, 
ané Llet. - 

Group 3 pesseé to the Asli-way below, which 
heé been farkeneé, and received the creeentatica of the 
etereopticaa lecture. fhe lectarer followed the oat- 
lige shown on page: ©3 |. making reference to the 
slifes by pointing to various yortioas of the picture 
throwa oa the screes. 

The Slides useé were aight in aamber which 
@aplisstea the film very clogelg. fhe sli¢es were locas 
to the writer by Hr. Wager of the School of 2éuca tion, 
Usiversity of Chicego, ant illestreteé the complete scr- 
¢le of the life history of the Konarch sutterfly. 

the precentstion of the stereoptican lacture 
at the Central school wae interrupted by perents who 


were Visiting the schoci thet afterscos. They came ia 





a 
a re 


the hall chatting ant talkiag so that the froup‘s 
attention was visibly eisturbeé. This was uafor 


tunste, ané the vesults ef group B's performence in 


the test reflects thie faster. 


48 9008 #68 the feelve minate iecfiure ves 
finishe*,the chilérea retarne¢ to tkeir room an@ took 
the mimeographeé tect. are 

Group A Fateiveé teelve minutes of inatrus- 
tioa 2a the tife Histery of the Homerch tatterfly thra 
one showing of the flim by that title. They foliowed 
eroun B to the hell sa? receive! their inetructions 


there before seciang the film, The presentation of the 


film @1é aot seet with the sane ¢isturbence Acte? dar— 


ing the etereoptican lecture. 
The autiine of the film by captioas is 


ae follogs. 


RE a 


wy i 





CeHeDietg 
Octe £9,192 
fhe Life History of tha Monarch 
Butterfly 


Pablished by Society for Visual 
Education, Ine. Chicago 


The object of this picture is to familisrize the pupil with 
the life processes of many butterflies in general, and of this 
one in particular, and to show how even such 4 simple form of 
animal life must adapt itself to environment in order thst it 
miy survive. 


(The illustrations inserted under each caption 
are copied direct from the film and illustrate 


that phase of the story.) 


Outline of contents 
(Titles underlined) 


Pisture of the milkweed plant is shown 


The Monarch larva gets its shelter and food from the common 


milkwoeed 





Picture of larva on lesf and larva eating. 











Larva on leaf. Larva eating 
This picture was 
p2ralleled with a slide. 

It has sensitive "feelers" at each end 


Picture showing sense organs 


When fall grown, the larva spins a silk button from which to 
hang by its tail : 


Picture showing larva spinning pad, turning and 





fastening tail, letting go leate@ 


67 





pee Re Wind 





ABT Ee: erie ahi | 


Larva letting go leaf 


After hanging several hours one white stripe remains, and 
the @nvennae shrivel ; RR ee 


White stripe ané shrivellied santennse pointed out 


Next, it works its legs loose insida the old skin 
Legs being worked loose 
Then the larva bursts its old skin and works it off, emerging 


as a beautiful pale green chrysalis 


Larva swells and skin splits. 
Shedding of the skin. 

















Chrys2lis shaping itself. 
E — es 








Larva swelis arid Shedding of the The chrysalis 


skin splits. ekin . Paralleled by slide 
Paralleled by slide 5 


The larva'’s bright ring has become a band of golden spots on 





Same indicated by pointer 


Wings tightly folded in the chrysalis 


Shape of wing shows thru side of chryssiis 


Le antennse and probosis are folded between the wins 





The position of these is seen in outline 
The perfect chrysalis 
Same (See illustration above) 


The chrysalis turns brown as the outlines of the butterfl 





become visible 


Bron chrysalis 
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The butterfly breaks out of the chrysslis but is very weak at 




















first 
Bursting ehrysalis 
Slinging to empty shell 
(Note the shape and action of feet and legs) 
= — 
| : 
Bursting ¢chrysslis Clinzing to empty 
This was paralleled in the shell - 
slide : 


After a few minutes rest the butterfly climbs to a leaf where 






Butterfly seen clinging to leafs; wings 
appesr crumpled; wings seen expanding, 
(See illustration shore) 


Strength to fly comes thru seversl hours exercise 


Exercising wings 


The per’ect male and female 





es Same 
The male's scent spot is the main distinguishing mark 
Same 


Magnified sestion of wing showing spicules 








Spicule highly magnified 


Same 
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THY TESPS. Immediately following each 
presentation the groups were tested by a mimeozraphed 
set of questions. These questions were designed to 


bring out the story of the life history of the Monarch 


butterfly in each of its phases. Questions 7&15 called 


for either a éeseriptive account or drawing to illus- 
trate the object under consideration. The correct enswers 
to all the questions were set @own and the papers were 
scorec according to these answers. by the writer. A 
copy of the test and key of correct answers used in 


scoring the papers follow. 


as 


a 
PO TEN 


ors 








heme eee ECE feachsr, 


1. What is @ larve? 


Ge 





Tell whet happens next te the lerva. 


Neh ae ISTE RTE Ce 


Where Goee the sonrrch lerve @et ite foot? 


The four feelere of the lervea are located 





st 


Cake 


| 








When fall grown the lerva hangs by ite tell from e leaf. 


Row foes it ¢o this’ 





After hanging eevereal houre by ite teil what kheppene te the 


feelers ané white stripes of the larva’? 


teseribe or draw a picture of a chrysalis 





fhe skin of the chrysalis is transparent 
see inside of it’ ; 














&hat can you 





fell what happens next to the chryselis 





Shy @ees the butterfly climb up on e leaf te rest after what 


you have just describef above’. 





How long must the butterfly weit before it is able to fiy'__ 


What fese 1t Go while waitiee: 


Wheat éistinguiches the mle monerch fron the fenele: 


What covers the wiew of the batterfily: 








1 


pot inom to ‘og & Sealrteniscs! 
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Mhave anything sheet the stozy of the nonarch batt 
that you ¢o aot usterstan®, why! 









































Correct angwaers to crestions ic test for 
“ gxperiment three. 


One point for each essrer correct. 


The worm katche? from the egg of the monerch batter- 


fly, or The firet stage of the monarch butterfly. 
(Hany of the pasile sai? it wae "s large werm”. 
this answer wee not eccenteé, } 


. From the nilkwee. 


Two at each ené of the boép of the larva. 


By Spinning a silk button on the leef ené fastening 
iteelf to it. 


- shrivel wp ané fisappesr all but one white 
stripe. 


It selite ite skin ané the chryselis comes ont, 


4 chrysslis ia the second stege cf the favelopmert 
of the monarch butterfly. It is peer shape, or 


MOBS, Snteaase, winge tightly folée¢ together. 


It taurss browa, splite ite skin, and the butterfly 
breaks ont cf the chryselie. {cne point for each 
step given corractly. } 

fo dry its wines. 

Several hours. 

Exercises its wlare. 

Saeall scent spot on tip of wine. 


Seieules or scales. 


Ms 


a a aud Dk sonal te m erste 


rng revs sith 3s pees preety pen et ats 
“ete see ae et ee tee tied 


aE vet? af rr ‘hae nie at ic ue 
fuse 38% Quioe aye? - of Gacy & uae rs : 
| eb aoely, 








q 
: 
E 
x 
4 
} 


‘ 
, 
z 
4 


(2) 


(a7) 


15. ya 


16. (The purpose of question 16 was to furnish furthor 


aan 


leads for future experiments. ) 


Zotei possible score. 
nade on each question. 


Zo get the “score” aé6 up the 


points 
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THE RESULTS. After the scores were tabulated 
the averege and median score for esch group was 
computed end recorded in the following table, 


7o 








Central School 
y Total averare: Mean: 


2 








peoln pense 
NO. @otel average: Mean: . 
Pu ile: scere slavia:Intelligercce 





perel 6: 26); 430: 1.44: 62.50 : 15.20 
“StereosA: 21 : 15685 _: 16f2: 68.57 ss: 14675 
ite hy ORT RBar Faye 64.59 + 14,21 
| 

fable 7. The results - ex- 


periment three with the film "The Tife History of 
the Monarch 3utterfly” confucted at sigh daly 





Grow ; Pupils: score Jon Re Intellizence geaser Me@ien 
Gral_“¢: "96: 18.34; 2.11: 52.44 : 12.00 
Stereo. B: 27 : 16.19 1.48: 82.74 + 14,25 
i ae ae 55. 90 t dele 


Seore: Meéian 
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An examination of the figures in the table above 
shows thet the film group in the Central school made 
slightly the best score of the three groups, being .26 
points or 2.1 percent above the everage of the Slide 
group and 1.13 points or 9.1 percent above the average 
ef the orel group. However, if the median seores are 
compared, one finds thet the slide group is .13 points er 
2? percent above the film group which is in tem 1,12 
points or 9.6 pereent above: the oral group. These figures 
are not 8o significant because the reliability of the 


score mede by the slide group may be brought into question. 


Baring the presentetion of the stereoptican lecture there 
wee considersble confusion in the hall where the experi- 
ments were being conducted. Visitors at the echeol dia- 
_turbed the children to the extent thet seventeen of the 
twenty seven pupils in the elide group wrote on their 
pepers that they eculd not hear 211 that was said on 
aecount of the noise in the hsli. This statenent wes 
made in response to the question, "Was there anything 


about the story of the Life History of the Monareh Butter- 


fiy that you did mot understand"? 
The difference between the seere meade by the oral 
group ani the film group is in pert offset in view of the 


@ifferense in intelligen#e °f the two groups. Hopever, 
@ difference of 1.16 points or 9.1 percent edvantage for 


the film group is significant in view of the fact that 
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seventeen points was the highest possible seore that 
could be made in the test. 

fhe resuitein the idnoolm school do not check 
with the results obtained at the Central school. Three 
- factors may explain this discrepancy. Firat, no confus- 
| ion was present during the stereoptican lesture at the 
Linegoln school es at the Central school. Second, differ- 
ent teachers taught the oral groups. ‘Third, the rank order 
of the three groups by average intelligence score in the 
two schools was not the same. 

By averege ecore the orai group was superior to 
the slide group .45 points or 3.2 percent which in turn 
made a better score than the film group by .48 points or 
5.6 pereent. Sy medain scores the oral group was first, 
the eiide secomd, ond the film third,by rank. However, 
by everage intelligence scores the film group ranked first, 
the orél second, and the siide third with a difference of 
6.02 points between the film and slide groups. in view 
of this difference in the aversge intelligence sceres 
of the three groups, the superiority of the orai and slide 


groupes is more marked, 


in order to equalize the groupa in experiment three, 


the procedure of matching the intelligense scores of the 
pupils in the smallest groep with these in the Lerger 


groups was carried out the seme es in experiment two. 
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Scores of pupils in the larger groups which 
were not used in this equalizing process were 
thrown ont. 2nis gave three groups equai in 
number and approximately equal in intelligenee. 
fhe scores mede by the pupils in the "Butterfly 
test were then tab&lated and new totals, aversges 
ani medians were computed with the result shown 
in table eight. 
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Prowl avercee: LVGreee 
igé ‘ence score 





tineola School __: : 
oral C. 80: 14,68 ~ : 18.00: 60.60 

6recp- : : t ; 
tican As EO 3 13, 90 $35. 90: 65, £5 
ooh. 13.65 : 14.20: 60. 65 





-Gable 3 eeult of equalising the 
#voupe es to cumber ané sverage inteliigesnce 


SOLS. 


K pert err. 
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A Gomparisoa of tables 7 ané 8 shows thet 
the relatioashiy in terms of rank between the scores 
mace by the three groups in the Central school remsaing 
the same. In the Lineola school the relationship ia 
terns of rank of the three groups by averages is the 
same, but the oral ené stereoptican groups are tieé with 
@ mecian of 15.00 for rank one. The results of this ex- 
- periment are either s0 contradictory in the two schools 


‘or so close together that the most sigaificant fact seene 


_ to be that the stereoptican group mée a slightly higher 


meéian score than the fllm group in both schools. This 
aifference in favor of the stereopticesn group might have 
been more markeé in the Ceatrs1 echool hed the stereop- 


tican lecture gone thru undisturbed. 
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CHAPTER IV 


Experisent 4e 


PROBL. ‘he meterials of visuai instruction 
ghould not only be compared to determine the relative 
yalus of each to the teacher but combineticns of these 
méteriais should siso be compared under iaboratory con- 
ditions, 


Rxperinent four represents an sttempt to com- 
pare the efficiency ef three forms of presentation in 
transmitting to pupils the informstion conteined in a 
Selec$ed unit of subject matter, “hese forms of pre- 
sentation were first, the moving picture film, second the 
sterespticen slide in combination with the moving picture 
film and third the moving picture in combinstion sith 
material Zead to the pupils. 


DESCHIPTION OF THE BXPSAIMENT. (1) Subjects. 
The three groups of pupils in the Central and Lineslin 
schools, Svenston, iblinois which were used in experi- 
ments two and three acted as subjects in experiment four. 
These one hundred and sixty pupiis of the seventh and 
eighth grades were arranged in comparable groups on 6 
basis of their ecores meade in the Chapmen inte liigence 
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Examinstion. {Seo pages33+40) The method of instraction 
reeeived ty aaah of the three groups was changed from that 


, 


in experimant 400. 
(2) fPopic. Another history film was seleot- 

od for eiparinent four entitisd, "Pha Panam: Ganal and 
tts Wistories] Significance,” prodused by tho Sosiaty for 
Visasi Sdacation, Incorporsted. The film eas acenic in 
nature containing few action pistures. A number of mapas 
were shovn with anb-titles to indicate the losation of 
the oanal and sothar items of information. Phe outiine 
of the film indicates tha subject matter presented by the 
filme 

In order to duplicate the film with a stereo=- 
ptiesn lectures the writer rented twenty-five slides from. 
the MeIntosh Slide Jompany located 3% 50 Randolph Street, 
Ghiengs, Tllinois. These slides were sslested with great 
eara out of threa hundred or more slides for the purpose 
of dupliesting as closely aa peasible the different phasea 
of the topic illustrated by the film 

The printed mtter which was read to the 
papiie in the orsi-film grouns was an eesay on the toptie 


Sent with the film by the Society for Visual Sdacstions 
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(3) The presentation of the topic. The 
teachers who were to take scart in experiment four re- 
ceived their instructions in sonference with the writer 
three days before the experiment wees Gonducted at the 
Sentrul Sehool June 3, 1921. At the same conference 
they were shown the film in order to give them famili- 
arity with the subjest matter presented therein. 

. On June third the Sentral school supils in 
groups A, 3B, and 2 were assembled in their respective 
Glass rooms ut one-thirty -. H. d#ach group received 
the following instractions from their teachers. 
"Poday you will] learn something 
of the history and significance of the 
Panama Canal. You must pay strict at- 
tention to ever,;thing you see or hear 
because you will all be given a test to 
find out whet you have learned about 
the Penoma Cxnal.” 

Group 3. The printed material wag read to 
group C immecistely following the above instructions. 
This material esas the essay on the Panama Cans] accom- 
panying the outline of the film sent out by the Society 
for Visual Edueation. The teacher wesding this material 
tosk fifteen minutes to finish it. It will be seen from x 
the copy of the printed matter given below thet the terns. 


used in the discussion are above the kesds of seventh and 








et graders. This alecasstion while providing a back= | 
ground for the film éid not duplicate the outline of the 
film. Hense, some of the information gained by the pu- 
pils from the sssay could not be used in answering the 
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DISCUSSION 





Among the namerous Sesnish explorers in the 

ge2za of the western hemisphere trying to find a route to 
Asia, #ac Columbus. After landing ©% Linton Bay, named 
by him the Bay of Shios, he wont far enough inland to find 
the Chazres River, which he eslle? the River of Urosodileg, 
bessuse of the many slligstors there which resembles the 

erosodiles of his eountry. G24 he followed on to the Paci-~ 
fie he might have seen the first oxpliorer of the route of 
the Paname Canal. Sat, thinking he had found Asia, he sail- 
ef home satisfied. During the years thet followed, reslia- 
ing that this continent wes not Asia, other explorers, segk< 
ing * route to Asis thra the American continent shorter than 
this one around Africa, tried every stream from Iabrador to 
Brazil. Bear the southern point of South America, Magellan 
found the strait that bears his name. 


There ig < queer gocse-neck turn in the Isthmus 
of Puinama which makes it possible in gome places to eee the 
gun rise in the Pacific, md set in the Atlantic. Balboa, 

& Spaniard, was the first explorer %o eross the isthmus then 
e@llied Dearion. hile he was Gorernor of the colony there he 
atarted across the isthmus with Indian sid, by the easiest 
route averaging two miles a day, about twenty three days in 
Bll. From a tree top on September £5, 1513, he sighted the 
areat sea theyond, calling it the gouthern Sea. Later, agsin 
with Indian aid, he carried four ships, piece by piece, thru 
the junzie and febailt them on the Pacific side, ere} caring 
to search for reported hoards of goid. But se was cahentet 
by the jealous newly apvoointed governor, and so never made 

a Pasifis voyage. 


saavedrn, Spanish engineer, suggested cutting a 
ship sanal thru the isthmus in 1517, about 400 yeare before 
one ss actually completed. He made plans, but decided they 
were impossible. A Post Roud, however, was egtabliehed be- 
tween the city of Panama and Porto Holio--near Golon, Spanish 
abbreviation for Columbus. Sold from Peravian mines was brot 
over this road by peck loads in relays to Las Oruces and by 
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boat on the Shegres River to ships bound for Spain. 

Then for & centery or more thers was no traffic until 

in 1849 sold wes discovered in California. Prespec- 
tors preferred to go by the shortest water route, since 
the desert and mounteins hed taken se many lives. This 
isthzian route became so populsr that the Panama Raile- 
road was built in 1855 from Soion to Penama City. It 
eost five yesrs of terrible effort, $7,000,000 in money, 
anda 6,000 lives by disease snd other mi shaps of the 
jungle. In the ten following years it exrned $11,000,c00 
had has been inveluabis in building the canal. 


Under the French Government De Lesseps, «ho 
built the Saez, attempted to make a Gansl thra Panama, but 
he lest 25,000 men, spent $260,000,000, then cuit. 


; After the Spanish War and the sizty sight day 
trip of the battie-ship Oregon from San Frascisco sroeand 
the Horn to Zey “est the U. 5. Government surveyed s route 
thru Lake ficarsagua, but later bought the rights ang pre- 
perty of the Prench Panama Canal Coe for 240,000,000. Col- 
ambia's representative in Weshington made an *agreomont ior 
canal terms, but the Columbian Oongresa rejected it. Pan 
amanés, disappointed by thie rejection, deelured themssives 
& republic independent of Columbic, and were acknowledged 
by the United States. A treaty wes then mide with the nee 
republic--lecember 15, 1903-- und which ander the United 
States obtained 8 eanai zone ten miles wide,- five miles on 
either aide of the canal property. in this zone, United 
States has complete ¢mtroi of police and judicis] mettiers, 
and of sunitary seasares. In additbon to the coust line of 
the zone, the islands in Paunsma Esy were ceded for defenssa 
of the canal. But the cities of Panama and Colon remain 
axcept that the United States controls quarantine and sani- 
tation in both harbors. In return the United States paid 
$10,000,000 in cash to Panama and will pey $£50,G00 yearly 
after 1912. 


President Hoosevelt appointed seven exoerts-- 
the Isthmian Gani] Commission--in charge of the building 
of the oanei. fhree great tasks confronted them. First, 
the sanitary improvement of the esanal sone and the pro- 
Yisions forthe health ané comfort of the a ray of emcloyes 
and their families; second, the eutting ef the Sulebr= 
Pass; and third, @mtrolling the Ghagras Biver. 
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The war on mosquitoes wags the greatest ever 
waged. In 1906 there were 3260 barrels of of] poured on 
the waters to smother the wigslers. There are about fif- 
ty varieties in the zone, but only three are dangerous. 
Por examples, the stegomyia carries yellow fever, the sno- 
pholes carries Balsrie. The housefly, garrying typhoid 
germ on its legs, was sls0 a dangerous pest. All garbage 
was burned, reservoirs were buiit, and old cisterns were 
fille@ ap. In the first year of American constraction 
work there were only three deaths from yellow fever, vhere- 
as formerly there hed been threes hundred annually. "In 
nine yesre Gen, #m. &. Gorgas and his Sanitary fores >rac- 
tically freed the Isthmas from malaria, yellow fever snd 
dysentary. hen he retired the jeath rate smons the Yan- 
aj workers had been reduced to only five a year from each 
thousand people. : 


Phere were 40,000 workers in the canal zone, 
ineluding Jamaican negroes, Soanish peasants to srod the 
lazy negroes, Italians, Greeks, Armenians, Turks, ecoclies 
from India snd 6,000 American engineers and foremen. 
Jackson Smith, chief of the Dep't of Labor 2nd Quarters 
"by organising & emall band of experts for taking care of 
human beings--for each must have the food of his ‘home'to 
be happy---" was very successfal. Food was brought fron 
New York or Hew Crilesns by col4 storage sips, then by 
refrigerator cars scross the isthmus. Everything belong- 
- e4 to the government; doctors end dentists were sapplied 
forall. Hecreation, clab houses, women's clubs, charchee, 
masic and sehools were provide. Zven Boy Scouts were or~ 
ganised, with res] jungle in rhich to seout. 


In eutting the Culebra--now eslled Gallisrd for 
the man who directed the work--more dynamite Was used in 
biasting in * week than the roast ef the world used in a 
month. Ali the materials exeavated from the canal would 
build 5840 monamente the size of fashington Monument--55 
feet each way St the ase, 555 feet high. Placed toget- 
her these would cover 457 acres. Or the amount of exca- 
vation in the gone would jig a diteh 10 fset deep, 55 ft. 
wide from Hew York to San Franciseo. ith their huge con- 
erete plant the Americans 314 more in five years than the 
Egyptians with their millions of siaves did in 100 years. 
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Every lock contains more cement than the largest pyramid, 
and there are six locks st Gatan alone. The aoncrete us- 
e?d wonld build 500 shafts the sise of Yashington Monument, 
or build a wall 8 feet thick and 12 feet bizh around the 
entire state of Delaware, or 155 miles in length. 


The benefits of this $400,000,000 project are 
two fold; convenience to commerce and sid to military 
affairs. Cost and time sre reduced in shipping from 
20ast to const. A 6,000 ton atesmer losded with fruit 
and making 12 knots does the trip from Hew York to Los 
Angeles in 16 days, making 16 knots, in 14 days, #here- 
as the rail freight scrosse continent takes from 20 to 
60 dayse From Callao, Pera, to New York is 9,762 miles 
via St, of Mazgelian, 3,359 via Panama; to New Orleans, 
16,102 miles as compared with 2,758 miles via canal. 

Hew York to China vin Suez is 15,844 miles; vis Panama, 
$8,128 miles. 


The "Penrith Castle’ from Galveston to Yoko- 
home saveé £2 dsys at ¢ea at an average sost of orerat- 
ing expenses of $230 a day, a saving of $5,060. The 
"Arizonan" of the American Hawaiian Co., going from the 
Atlantic to the Pacific via Paname saves 26.8 days at 
#450 a day, a seving of $11,700. The tobls of $7,891.20 
leaves a net saving of @2,809.80 per voysge. 


The opening of the canal increased the effect- 


fiveness of the navy by reducing the distances between 


points in tha Atlantic and points in the Pacific, and by 
reducing the problem of cosling on a comet to coast craigsa. 
It has made possible the concentration of a fleet at sith- 
er entrance of the cansl, which, with = eruising speed of 
15 knots could reach the center of the Pasifie cosst in 

9 days, and the center of the ‘tlantie sosast in 5 asys. 


The route hae its initisl station in Linton 
Bay on the Atlantic sije, runs almost due south 7 miles 
to Gatun Dam, an artificisl ridge 1 1-2 miles long, the 
gonstraction of which is considers? one of the most dif} 
ficult features of the canal. Thra Gatun Jake a channel 
passes for 24 miles thra Galliard Cat for 7.97 miles to 
Petro Miguel Dam and Lock, 1400 feet long, thra Miraflor- 
es Lake for 1.14 miles, the dum for £700 feet, and the 
locks for 500 fest; Jastly thru the Panams waterway into 
the Pacific. 
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fhese locks are in three sets. The set at 


' Gatun censists of three pairs of lseks and asquire an 


@levation of 85 fast zbove the sea; the pair of Pedro 
Miguel gives a lift of 30 1-3 feet; and the set of tre 
pstrs at Miraflores Leake takes esre of the remaining 
54 2-3 feet. There was not enough rock fcundation at 
the Pacific end for three peirs of locks 2s at Gatun, 
SO one wae made at Petro Miguel eni two at Miraflores, 
a few miles arsay. 


Work on the canal was begun Mey 4, 1904, ané 
it was open to commerce, August 15, 1914, just after the 
great World War began. Bat, in spite of the falling off 
in commerce Gue to that conflict, it besame a paying in- 
vestment from the standsoint of actual earnings before 
the armistice wes signed. Aliso, one must remesber that 
instead of s routs thru a jungle of nerrors and disease, 
the zone is now a pluce where the Geath rate ia less than 
thet of some of our large cities. 


¥hen the teacher hed finished resding the 


- @63ay on the Panam: Gansl, group ° mirched to the lower 


halil-way ani reesived fifteen minutes of film instrus- 
tion. (See page 42 -~for « description of the projection 


room. } 


Group 8B. During the time the essay was being 
read to group S, group B was in the hall-way listening to — 
the stereoptican iseture on the, Historical Significance 
of the Panama Sansi. This lecture followed the outline 
of the film and attemsted to duplicate the film as clese- 
iy 88 possible. It igs obvious that there were certain 
portions of the film which eoal4 not be dupliseted exactly 


by means of the svailable aliées used in this sazxperiment. 
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(See page 33 for = description of how the slides were 
selected.) This {s especially true of the few rapid 

scenes shown by the film of the Panama Canal and its 
surrounding territory taken from an aresoplans. The pro- 
per method of making comparisons between the film and slide 
methods of instruction would be to make stereoptican slides 
direct from the film. 

The writer attempted to have this done for ex- 
periment four bat was not successful in obtaining permiss~ 
ion to duplicate the film in slides from the owners of the 
film. 

Following the stereoptican lecture group B 
reeeived fifteen minutes instruction from one showing of 


the film. 


Group A. Group A waited for fifteen min- 
utes in its room before beginning its instruction, in or- 
der that the hall-way could be used for the stereontican 
lecture. The teacher in sharge of the group kept the pu- 
pils occupied with their lessens until it was time for 
them to pass to the projection room. 

fhe group, simultaneously with groups Band ¢, 
saw one showing of the film. Groups B and G having fanis- 


heé their instruction marched back te their rooms end took 


ete 





Euks © 
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@ for a second showing 


Phe outline of the film by captions with a 


ef desoription of each scene follows. 





ai at 


Say 





S8c#gz00 FILES 


SEE PANAMA CABAL 
and ite Histéricai Significance. 


Published by 
Seaiety for Viseusl Education, inc. 
Ghiesge, Iliinois. 


Shis reel is included in the “sonomie Uistory aeries 
to show the importance of the sanam Canal project, it 
treses the desiree of four hundred years before ite 
final accomplishment. Sspeciaily does it show the thoro- 
ugh, systematic, and successful effortée of the americans, 
who finally aecoaplished the fest, it shows what ssnite- 
tiouw has done for fenama, And 1+ makes vlesr the sdvant- 
age to the entire world of shortening the great commercial 
routes, 82 well as She i9eai value to the United States. 


Outline of Contents 
{(®itles underlined ) 


A projection of the world is shown with the western 
hemisphere in the center; loesation of Panasse shown 





Voyages of Ponce de Leon, Cortes, end bagellen are 
inglested. 





Route from Spain to Yamamea and path seross the isthucs 
indiersted, 





On & map of the Sestern hemisphere the relation beteon 
the Fensem Cansei loestion ond the coasts of Berth and 
of the ‘South on the rsegtic. aide are sheen 


Tish cma Sie ies s_ acquired California (1848) a ship 






Route ros Hew York to a a a eis Cape oe shown 
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ie shown 





Gn @ map of the U.5., fest indies, and Centrel America 

the reistive iscations of the northern and southern feotgons, 
the sparsely asttied arase of the Soeky hte. pistesu and’ 
kaeifie section, and the istmeus of Sonems are shown. 





Houte indicated from New OUrlieans to Califorhis vis a 
suppesitious canei on the isthaus 





eeverai routes possibile through & @@mai hore &re shown 
lesding from the Tavifie to Seif soints. 





O8 &@ m&p of Central Americs, tiie steies Gre indicated and 
memed; 4 proposed canal route 4s indicated. 





Guba, orte ice, sud Sen Fraueises, where the Battleship 
éregan WeS Staticned in 1883 are locsted, and its route 
Bround cepe Horn to Ley West and loa ted 5 soute via @ eanal 
through the istimes indicsted as taking + the tine. 


2he018 Oregon 
Shown 
ade led 5 fansoe seceded from Columbia snd grented eenal zone to 






Zhe Republic of [anaa& Shown om Sap and Cami tone indicated, 





Festreit chown 
Seenes of construction shown. 


Ho es & y ee 


Rt j 
pr aren 0) i. 


ye ek aL 


dinette: og detaees : 


aero iia naa ar ati) end aphids 
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Seenes shown of ship in ea2sl; route from London shown, 
around Cspe Horn to Australis, then via fansma Canal 
asving 4000 miles. 

Ga aids inter-s90en movements of our flags 


War ship shown going through Conel.{centtesy of 0.5. Bavy) 





Patailed map of cansl zone on the 
isthmus shown, and main pointa 
iniiented: Cargbbean See ,oatun, 
Chagres Lake, Obispo, cujebra, 
Miraflores , Tanmm., and Peeifiec 





Gveean. 

fhe Pollowing Scenes ere Thies ia a print of 

dercribes by the titles. the @am) Zone map 

All are shown by courtesy need in the film 

of the U.35. Bavy, ‘the print ia made 
- direct from the 

ern the Panera fotlwey “positive” film. 

igh gana), was built 
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PITLES OF SLITES USSD IN STSRROPTICAN LECTURE OB 
PANAMA CANAL 


ie Map of world. 
&. Water front Colon 
S Fumigatiag Brigate. 
4 Genel Channel serth from point 1. 
Se Feéro Miguel Locke. 
& ast Chember Looks. 
7. Firet boat La Ganal. 
& Gatun Leck. 
9. Hap forth émerica. 
10. Freseh Predget. 
ii. Battlechip Hissouri in lock. 
32. Gatun Upper Locke 
13. Gulebra Cut. Sreek fect Sank. 
14. Artificial Lake. 
16e Jungle. 
16. Kap ef Panama railroad. 
17. French Engines. 
16 Kap of esnel {relief}. 
19 Battleship Gregon 
£0, Battleship Minnesota. 
Fie General Goethals. 
£2. Gatun Spillway. 
Se On bank of Culebra. 
i £4. Culebra cut with water. 
| 25. Gatun é@éem ané lakes 


‘ She time fpent on eth siife wae spproximately 
56 SECOACR. twenty-five Slides were ahowa, with comments, 
ia 16 sinutes. 


6 y : me : 
eae nice - -— 
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{4) Tests. The tests were given to the 
groups as soon 2s the anit of instrasction in eash group 
had been completed. Before the pupils etarted to take the 
test the folioving instructions were given them by their 
teasher. 

"You have two sheets of questions 
todsy. rite your name, the date, and 

your tasshers name st the top of each 

sheet. 4S s90h as you have done this 

start to answer the questions by fill-~ 

ing in the blank spaces. Guestion 

trelve is a mip question. Draw your 

map on the back of your first sheet. 

Answer just 2s many questions as you 

gan, All will be given time to finish.” 

The papers were collected when the pupile had 
Finished and tied in bundles by groups. All the papers 
were score? by the writer according to 4s sorreect answer 
key. In order to secure agcuragy und uniformity in the 
score, the papers were 21] chesked = second time eizht 
weeke after the “first scoring". 

The sixteen mimecsraphe? questions used in 


experiment four and the correct answer key fellows. 
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Why were the explorations made br Ponte ée Leon, Cortiz ané 


MWagellaa ia Central Americas, incomplete? 





éjacovereé the pacific in 1615 br seiliag from 


to _. 8né crosei ag on Foote 





Why Gié @ ship peseage through Central America become @esirable 
when the United States recuireé Califoraia ia 1846¢ 








How Gi 4 many of the gold miners save time when reaching the 
California golé fielés in 18497 














If the Pascama Gansl had existed in 1830 to 1665, how might it 
have influenceé the ccenfliect between the Sorth ané Sonth? 





Who starteé t builé a canal first? 





Why did this company abanton werk? 





What event ia the Spanish American wer emphasized the need of the 


Paname Canal? 





What three great americane pusheé throuch the Canal coastruc tion? 
Whet part did each pley in the work? 








When d€i¢ the first freight ship pese through the Cenal? 
How much ¢istame does the Cacsl eave & ship going from Lonfon 


te Australia’ 





On the back of this sheet @raw a mep of the Fanane Canal, 
inficating the Caribbean Sea, Panema City, Mireflores, Getun, 


Gulibra Gut, Chagres Leke ané the Pecifie Ocean 


mt ate Inge ee eTeD An td: 
a5 


RSET RRA ni ian ea an alain ait hil 4 


Vapy meetups Sr oe elon (40 Ral rad te 


aS fone Shaadi a aoe 


tae” aaa 


ae ‘tee Etim Sah pat pale TAF ee 4 rireee his ied Daeylinhiceey Ase Seafiatate 


ee ee ee man ee ee] 


HBO Sah Ve 


it Danby St ag bem 


SH HOCI AE it Sip STes oR Ue aN GAN a Rash 258 Oe He BLS Fine hag saan Baer eqn sa 


: nletakeee RTL aeons 8 Se ee ede 
oa rt tts ares ere eae corns Meceoa se Can yn eter moe 
a 


yey - 





16. 


Wheat is & leck in a canal, ané how Goes it operate? 











Why should the Uniteé States builé forts, anf station war ships 
at the canel? 
What is the Cullbra Cat? 





EN EE RE LDU DE TRE ET LDA) ESTE DEA SRL ARIS EARNED RINE UNS 


I Se AACR ELM RRO I R MC  ~" PRRRET SIAEPMT i AN IE 





Ghat trouble éo they heave there? 


Re a Sa i OR OE So Re I OA RY rR eS 








(Hote. The following mieepellings ehevlé be noted ia 
the test dxe to improver sonying of the ecpy for the stencils 
‘Sortis", "“Hireflorea", "Chagrea", ané “Culbbdre”.) 
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3 aur Ea cel hk CAP al SA ty 


5 an ecg a ai bare aa eva oa pal 


Po Ae Ne amd na ee di Aes hah stn BiG’ apt Miinbaac met ae mats st ci ap an Seinenh 
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(i) 
(2) 


(1) 


(5) 
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(1) 
(7) 
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Serrest ansver key. One point 
for each correct ansver., In question 12 
one point was given for the sorrest loca- 
tion of the itemg listed. The soint value 
of each question is indiested in brackets. 


Because they 414 not discover the Pacifie osean, or 
Because they 414 mot cross the isthmus of Panema. 


Balboa Spsin Panams the isthmus, or 
Balbos Spsin America Panama, or 
Balbos @urone Gentral America Pengme. 


fo reduce tha length of the shipping route from 

Rew York to San Prancisco, or Po save time going 

from Hey York to Sen Prancisee by vater. 

Walked across the Iethmms of Panama, or 

Walked across Panam, or 

Sroased Panama (or fathmae af Pansma) on foot. 

A blockate (of tha South would hare been mores difficult. 
The Peeneh. 


engineering trouble snd yellow fever, or 
Sieskness and enginesring trouble. 


Phe trip of the Oregon, or 
The trip of the Orezon arcand South Ameries. 


President Roosevelt, pushed work at home 
George &. Goethals, engineer (or governor) 
im. ©, Gorgas, ersdicated siekness {or pelliow fever). 
(One point ‘er each man asmed and one 
point for the part each played in the work.) 
August 15, 1914, or 1914. 
4006 miles. 


{One voint for sach located correctly. ) 
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(2) 13. “stair steps” of the sansi, or Place in esanal 
where ships go ap or down hill, or Compartments 
im eanet] thers water is lowered and rsised to lo- 
wer or raise @ ship. 


Water flows inte lock from above raising level of 
water and gith it the ship to level oF lock sbove. 
{One point fer each.) 


{1) 14. To protect the canal, or 
fo guard the ene] from snensies. 


(1) 15. A place where canal was cut thru 4 mountain, or 
A eat thra s mountain, or 4 cut thra a lerge hill. 


{1) 16. Slidées of land. 
(9g) Total possible score 
The day following the Centrsi Sehool half of 


the oxreriment the same procedure described above wag dup- 
licated in the Lincoln School, This enabled the results 
of the work in the two schools to be checked ons against 


the other as has been done in experiments two and threa,. 


ork 
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RESULTS. The average scores msde by the 


gix groups in the tro fol4 test are shown in teble nine. 


Sentrsi Scheol ieee pee 
2294n Levia-: isan o8yis- 














; :inte gance 
“Groapivo. of ifotel seore: tion. :Score mip:tion. Bip ;: soore 
_ipupiis : saversgs :Fotel score:guestions:questions : average 

; om 5 8.06 : £90 : 35 : 259: 60086 

: 22 t 18645 : 4.58 : 1.68 : «66 =: 54,00 

ee oe ae eee ee ee 


Lingoin Sehoo 








: : ‘isan cevia-: 2 hean Davia-rintellisaice 
: of :fotal scores: tion. :Score Hup:tion. Mep : ecore 
spupiis aversze :?otal sscre:cuestions:gzesticns : average 

> Fs 3 10.72 H $3.71 : 286 bi 1.09 3 59.77 

: £6 $ 15.42 rs] £2.94 $ £77 3 ea =! 61,80 

: 2B : “U2e68E ¢ 2.42 3 1.64 +: 1.44 : 65.95 

Teble 9, The srcrsazge scores 
_— by the six groeps in experiment four, Syan- 


ston, Tllinois. 
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The low total scores made by the oral-film 
ereup in beth schools is of little cemparative signi- . 
fissnce sinse the essay proved to be shove the comprs- 
hension of the semerth and eishth grade pupila. This 
fesalt shows, however, thet the printed meters’ agezon= 
panying e film should he as sarefully prepared as the 
film itself if it ts to erveperly soree the purpose for 
which it was intended. 
3 The oral<-film srouce hsd ong half as mash in- 
struction on the map work as the other two groups, hence, 
@ comparison botvsen the mip scores made hy the three 


groupe would not be lagitimete. Let us compare, then, 


the scores made on the test by the film group and the 


slige-film group in the two escheols. 

fhe slide~film group at the Gentrsl echool 
made & lower totei score than the film group, 2 dif] 
ference of 1.02 points or 10.6 percent while the film 
group made a score «4 Or Sek persent iower on the map 
question than the slide-film group. (Since the tots) 
poseible ecore om the map question waa seven points 
this difference of .41 or Sek percent is greater than 
it appears to be at first glance.) 

At the Lincoin ssheol the slide-film group 
made a total Sverage score 2.60 pointes or £06k percent | 
above that of the film group and 1.7apeints or 16.6 


percent sbove thet ef the film group on the map 
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question. The latter seore is over Wice as large 18 
the score made by the film group. Here again, as in 
experiments one and two we find gare film instraction 
is not as effective in teaching map =Grk 3a some ¢om- 
bination of oral and visual msterial. : 

The film groape had the highest intelligence 
scores in both schools, Thia ws dae to the method of 
selecting the groupse (See page SD ), Hence, the 
groups were equslized ty following the procedure of 
matehing intellisence seores pupil for pupil in the 
three groups and the results of experiment four were 


retabulated as shown in table ten, 
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Central School 




















Group : Namber : Total score : Map score : Intelligence 
Fr lis : averaze t sverage :averase score 
G. oral &: #21 : 149 5 38; 52.14* 
fiin + ; H $ 
B. slige: 21 : 7k? Bites 54.90 
& film ; : z : 
A Cie. 15.68 + 1.88 3 54.86 





Lincoln Sehool 





: Number 
sapil 


Group 


roses score Hap score ve aig sec 
a . 





oe oe eetee of we 








A. oral &: 20 10.75 ; 96 : 68.60 
Tiim 3 : H 

Saige 3 80° SO as 2.80 : 62020 
& film : $ : : 

ete s.. BB Ss  BEAEO 8 3 A eOO cs 62.30 





Table 10. The resalts of ex- 
periment four after the groups were mateh- 
ed in intelligense and namber. {For a des- 
cription of the method used see pi 2as4O-50, 


An examination of table ten shows that the 
relationshin, in terms of rank by test scores, between 


the groups in both schools is the sime as in table nine. 


*Iit was foune impessibie to match the intelligence seores 
of sll the pupils in this group with pupils in the other 
groups without reducing the number of pupils. 
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Govevrer, the difference between the Ssliide-film group 

ang the film groap in the Sentral eokent ia 95 or7.4é7 
in table ten. Tables nine shores the sivantage of the 
film groap to te 1.52 or 10.67 points. fable ten shows 
the difference between the tro groaps in the tetal 
aeore to be even less signifisant. The rew tabulation 
in teble ten raises the sep score 4ifference in favor 
of the slide-film group .0f or «1 percent. { Sentral 
eehool). 

fable ten accentastes the difference in 
favor of the elide-film groare as somprared with the fm 
group 6t the Lincoln school by raising the éifferenses 
between the total scores to 5.25 or £4.69] and the map 
ecorea to 1.80 or 160.0 parcent. {The 4ifferences shown 
in table nine are 2.66 points or 206.27, and 1.75 or 
16.67 respectively). 

A detailed stacy of the maps drawn by the 
pupils in response to question twelve reveals the fact 
that they could be classified inte thresa distinet types. 
Type one, 2a 4 map which include? the Isthmus of Sona MS 
ani in meet cases the lover and upper portions of Yorth 
Averis2 and South americs respectively. The esmal wus 
indicated by a line or double line. The locationg czli- 
ed for in the question were indicated by dota or linss 


Grauwn to that part of the cana] by the papile Type two, 


_ #28 8 map draen from the iopression made on the eubjecta 
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by the film close-up-map of the famama canal Jone. this 
map was a black and white fist map. the white lines outlined 
the eanal and liekes through which it runs. The eansi was 
Fepresented by a iine runrang acress the close up map in 
the Game manner as recorded in semple mep A type two. ‘The 
lines which resemble the boundaries of fislde in sample 
maps E and © of the tyre two responses represent the 
boundaries of the Central American States shown in another 
BAL by the film. Hence, #amsie maps & amédi ¢,type two, 
Fepresent & confusion of the Yeansl fone Kap and the 
Sentral American States Eap show by the film, 

fype three, is the reproduction of the mar used in 
the stereontican lecture. This map was & relief map in 
8 reetanguler frame and is reproduced in sample A, type 
three, 

4 study of these reproductions shows that the 
pupils remembered iinee but not the iseations in the film 
maps. (See samples B and ¢ type two.) No tyrpe-two maps 
were seored ss high &s ssmple A. Samples Band ¢ are typicai 
of the type-two responses, | 

the film groups saw only the fiim map, hence, we 
find their responses to be either type one or two, The slide- 
film groupe saw both mepa, the slide map first, ‘the follow- 
ing table shows that even though the slide-fiim »supils had 
seen the film map nearest to the test in point of time that 
they preferred the slide map type three in making their responsese 


























Sentral School H Number responses 
Group : Type I : Type II : Pype ITI 
S1ide-film : See ee : 6 
Film 9 Le 0 
ene School _ 
Sslide-film : 7 : i : 14 
Film 11 : 6 : 0 





Table ii. ‘The namber of maps 
drawn by eash group slassified accord- 
ing to types I, II, III. {Seperiment four. ) 
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SAMPLES HAPS TRACKED FAO 
GHE ORIGISALS WITH THE CLASSIFI- 
CATIONS INDICATED AT THES TOP OF 
BACH PAGE 
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Type IX map Katheryn crickoow 
Teacher Mies Carney Group Filmefile 


Sample B 








Patiema Cenal 
Type ii wap by Luelle Cameron 


Teacher Mise Longman Grow Filmefilm 
Lineoln School 


Sample C 
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Lincoln School 
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. Panama Canak 
Type III Wap 


Kenneth Munson 


Teacher Miss Goodrow 


~Sample B 
Group stereo + film 
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#zperiment 5. 


PROBL SH. The purvose of experiment five 
















was to make = direct comparison between the infor- 
mation gained from one showing of a moving picture 
Pilm end the information gained from a stereoptican 


lecture covering the same topic. 


DESCRIPTION OF THE EXPERIMAUT. (1) Babjeots. 
Papils from grades four to seven in¢lusive were se~ 
lasted for expériment five, from the Washington 
School, Evanston, Wlinote. Phece papils were for- 
med into two somparable groups by taking every other 
papil in each room starting with the front desk, left 
row. The mupils thus selected were formed into group 
DBD. The remaining purila were placed in group a The 
teschers sstinmsted that the tro groips thus formed in 
esch room were approximately equal in general intelli- 
gence . (Ho intalliganse test scores were 2vailable 
for the selection of these pupils on 2 more scientific 


basis.) 


(2) opis. The film used in ezperiment five 


was the same 35 that uged in experiment four nemely, 














Bera s* 


the Panama Canal ani its Historical Significance, 

produced by the Society for Visusi Sdueation, Incor- 
porated. The stereoptican lecture was also the sume 
age the one used in experiment four. (For a detsiled 


deseription of each see pagzeD3-2G. 


(3) The presentation of the topic. Group 
BD, which, will be designated as the “slide group," re- 
ceived its instruction in the h®ll-way which was ased 
for the projection room, after the following instruc- 
tions were resd to the group. 
"foday you will learn something 

of the history and significance of the 

Paname Canal. You must pay strict ate 

tention to everything you see or hear 

because you will 211 he given a teat 

to find out what you have learned about 

the Panama Gansl.” 

The instruction was divided into two phases. 
First the pupils heard a five manate digcsussion of the 
Panama can3l. The discussion consisted of parts of 
the essay read to the oral-film groups in exseriment 
four. This was followed by 2% fifteen minute stereo- 
ptican lecture. (For description of the stereoptican 
lecture see page SG ). 

Group £ which will be designated as the 


film group assembled in the hall-way immediately fol- 
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8 the sonclasion of group D's instruction period. 
First it received the sime instructions shich were 
given to group &. This was followed by the five min- 
- ute @isoussion read to the group D. (Sea above.) 

| ‘Then the group was exposed to a fifteen minute show= 
ing of the filme 


(4) 2ests. The tests used in oxperiment 
Pie Saed given to eich group as soon ss it had fin- 
“tshea its period of instraction. See experiment four 
% page 9 fora detailed jeseription of {a) the in- 
structions resd to ach group before tha test (b) 

_ the test itself and (c) the scoring key. 

| The papers were scored by the writer and 
checked with those in experi ent four. 
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RSSILTSs The results ef experiment five 


area ghown in table twelve, 





Zable 1f. The scores wade in experisent 
five by groupe D and 4, faesnington School. 


fe eee RN , bent 





The average total score made by the sixty 
three pupils who saw the siereoptiein slides and heare 
the lecture was 1.83 above the average score made by 
the fifty eight mapils who saw the film This is a 

ach kagaey aifference than appears on the surface 
 gince the percent of superiority of the glide groap was 
61044. In compiring the average stores made by the 
vO groups on the map question we find the slide sroap 
Made 42h Averages score over three times gZrester than 
that made by the film groap, & S25 percent of superior- 
ity of, to be exact. An examination of the scores of 
the twos groups ty grades shows thet the siide group 
in each grade made a higher sverage score than the film 
group in the corresponding grade in every instance, 
except grade four where neither group was able to do 
anything with the map question. The low average score 
mide by the sixth and seventh gredes in this experiment 
as compared with the seeres wade by the groupe in the 
‘Sentral an’ Tineoln schools ean he explained thra the 
fact that the time spent on instraation in the Washing- 
ton school was about half that spent in the tro former 
achools. 

The results of experiment five world show 
that the siereoptioan lecture wes more effective. in 
imparting the information concerning the Penama Ganal 
e&lled for in the test than the film 

Here again we find that the slide ia more 
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effective in presenting this particular type of map 
material, An examination of the map responses secore- 
ing to the slassification used in experiment four re- 
veeis the fact thet fourteen of the film group attempt- 
ed to draw bype-two maps while.twelve draw the type- 
one map. OF the fourteen type-tvro maps drawn none were 
more Agourate or sunarior to ganple B type-two shown on 
pageli2. This universal lack of 2bility on the part of 
the pupils in oxperinents four and five to grasp the 
losations in the Film's eloss up mp of the Panama Gansl 
Zone shows that the map wees gither inferior in teaching i 
these loostions or that the film itself -es a poor 


medium of instruction of this type. 
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@HAPTER V 


The close of the achool year eoneluded the 
resesrch 5 Svanston with experiment five. fowever, 
new plans for the opening of school in Septerber were 
formuisated and the experiments were pushed forward on 
& more comprehensive basis. 

The base of operations wae shifted from gvan- 
ston to Urbam:, Tllinois, on secount of the writer's 
change of residence. Through the efforta of Dean G. &. 
Ghadaey of the College of Sducation of the University of 


Tlifnots, Persission was given the writer by Superinten= 





dent Um. Hirrie to ase the papiis snd equipment of the 
heal and Thornburn piblie eshoois for experimental pur- 
poses. 

The first step ‘n the new orogram for experimen- 
tation wae to make « more careful and thorough selection 
a of puplis to be used as subjects. Sonsequently the 
% writer vcersonaliy administered the Il) inois Intelligence 
: - Rxamination to 211 the pupils of the fifth ana eixth 

grades in the Leal school and the seventh and eighth 
'.@¥ades in the Thornburn school, Urbana, Illinoie. 


These tests were given November 14 and 15, 1921. . 
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The intelligence test papers were scored by 
four senior college students in Baue.tion under the 
Supervision of the writer. Uniform and as acourate 
scoring as sossible was obtained by having the assiste- 
ants first cheok each others work which in turn wae 
cheeked by the writer. 

The second step was the Selection of pupils 
to make up comparable groups. Two fifth grade groups 
and two sixth grade groups were formed at Me Tesi 
school. by first piling a11 the firth grade papers in i 
rank order of test score in one pile and #11 the sixth 
grade capers in another pile. Then two groups in 
each grade were formed b, plecing the papers in tro 
piles thus, 

<1ile ‘ p & 





Bank of Test ; . : 2 
Paper 3 4 : 3 
’ 3 
SA SN aie. 
a ea ar etter ae ear eta 
. oS 


fhese groups were designated ss groups A, B 
G, snd D. "A" and "BY wore fifth grade groups while 
"Co" and "D" were sixth grade sroups 
Sight groups were formed at the Thornburn 
school, four in the seventh Srade, and four in the eighth 
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grade. in order to accomplish this 21] the papera 
were piled in order of test score for each erede. 
The groups ers formed by piling the papers for each 


&rade in four piles thus,- 





3 ‘ 2 $ ae $ 

¢ Group SB ee ee Q 

: Bank Of Teet : 3.3 8 3: 8 2: & 2 

: Papsr : : : $ t 

4 “See oe Be ee ee : 

¢ ems Jn ae | ee yom EA eg: 

H c ; : : 3 

: 28.2 38s 34.2 38s 5 

. * . * = . 

3 : 37 : 18 : 239 + £0 +: and so on 





these g-oups were designsted as the Thorn- 
burn A, B, G, and D0 seventh graée groups, and the Thorn- 
Barn A, B, Co, and D eight grade groupe. 

At the start of the axperimentsl work each 
pupil vas assigned to hia or her <roup and remained in 
that group throughout the exnerimenta] period. 

large charts were erepared by the writer's 
assistants "ho racorde4 the namas ef the pupila in eéch . 
group by rank order of intelligence test score. Gprosite 
23h papii's name the following data were inserted, ase 
in years and months, the test scora, and intellizence 
quotient. From these arte it was possible to moteh 
paril fer pupil the various groupa by test esore, intelli- 
ganze cuotient, and ehronolegisal age. This procedure 
eliminated the differences in number and sbility 


between the groupe 
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which existed in the Svanston experiments. 
Purthermore, it made poSsible the esay elimination 
from the groups\those pupils who were opposite pupils 
whose absence during the memory test or original test 
unbalanced the number and ability of the groups. For 
exemple, if in an experiment using two groups we 
found pupils "oc", "f", "g", and "h" in group A were 
absent part of the tine, the corresponding pupils “oe”, 
ie "ge" and “h" in group B would be counted as 
absent. 


The priginai number of pupils in each group 


- was 38 follows; 














Leal Sehool 
Number of pupils Group Grade 
a4 A 
34 B 
36 Cc vi 
36 D VI 
Thornburn Sehool 
$2 A Vit 
32 B vii 
32 c Vil 
52 D Vit 
42 A VIII 
42 B Viilz 
42 c Vill 


fable 13, ‘The arrangement of pupils per group 
per grade in the Leal and Thornburn schools, Urbana, 
illinois, 
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fwo methods were used to insure the re~ 

idebility of the methods of using psrallel groups 
in the Urbsne experiments, Viret, the groups vere 
rotated from exveriment to ex» riment so that each 
group would recieve a different method of presentation 
and eecond, ali of the experiments, with the exception 
of experiments & and 14 were run in G@upiieste in 
another grade or school i 

All of the fiima uced in the Urban. exper- 
iments. were produced by the Society for Vieuul Hduce— 
ation, Incorsorated, On the receipt of evch fim the 
writer curefully timed the fiim cuption by caption and 
‘goene by scene with « stop wotch at oe set speed for 
on film. The fiims were of different length int 
this fact is reflected in the different iengths of time 
devoted to the preventetion »erioda, wever, the. apaed 
eet for a given flim was not necessarily the speed oak 
for snother, tence, some films were projected ét's 
slightly slower rate than others, his fluctustion in' | 
the rate of srojection from film to fiim wos -urely 
arbitrary but the rate of projection for any given fila 
wus fixed snd atrictly -dhered to by the operator, 

The proportien of time spent on differdnt i \ 

items by the film wae thus aceurately deternined and i 


the orel instraction guided sccordingly. 
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Phe projection room at the Leal aghool 
‘was the sixth grade room used by the prineipsl of 
the school, Miss Wiley. It was equipped with a 
Muslin soreen anc opagae windew shades, the pro- 
jection distance being about 20 feat. At thia aise 
tance the picture was very bright and within the 
range of the vision of every pupil in the room. 
The projestion rooms at the Phornburn 
echool wore two in number. A eneall sssemsbiy hell 
Served as the projection room for the experiment six. 
It wag equipped with opaque shides doubled and s 
Silvered screen. The projection distance was 34 
feet. This room was being used as @ reguler clase 
room on account of the srowded eonditione of the 
achool. 
The second Thornburn projection room wan 
the geography department'e sichth grade class room, 
This was used for all the experiments performed at 
the Thornburn ashool after experiment six. Yhe room was 
long snd narrow and equipped sith doable opaque win- 
gov ahades and & specially prapared muslin screen, 
The projectidn distance was £8 feet. The image was very 
bright ander such gondi tions. The screen was within the 


Fange of vision of avery one in the reoon, 


Ent 


ye 













. She Thoraboen sohoel wos equipped with the 
[stone 600 Sat of slides and Sterecgrsa;hs which were 
uced extensively in connection with the geography ond 
histroy classes. lence the pupils in the Thornbern 
grouss had been trained in the techiigque of leorning 
from pictures, | 

‘Phe spirit of neawy cooperation which the 
pupils, teschers, sné principale evisenced in the 

Leel and Thernborn sehool experiments certainly nae 


gured welii for the success of the reve rch, 














GHAPTER ¥I 


Experiment 6, 


PROBL Sa. The writer selected an adminis- 





 tratively e2Sy experiment to aturt the research in Ure 
bana knowing that initial success was desireable. The 
purpose of the experiment was to show the relutionship 
existing between the information gained from {a) two 
‘ghowings of a moving pictare film and (b) one showing 
of the same film during which oral explanations were 
given. The oral explanstion was given while the film 
was running and while it wae stopped at each scene. 

Tn other words this sxperiment attempted to anawer the 
question of whether or not it is more effective to stop 
& film ana talk about 1% during the ec urse of its pre- 
sentation then to let it mn straight thru without com- 
ment or stop. The use of the American portable projec- 


tor made this comparison possible. 


DESCRIPTION OF THE EXPERIMENT. {1) Subjects. 
Groups A ané B of the seventh arade and 
groups A ond B ofthe aighth grade were selected to 
act in the eapacity of subjects. 
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(2) Topic. fhe film selected for axperi- 
ment six was another history film with the title,"Canals 
in United States History." 


(3) Presentation of the topic. On November 
29, 1921, groups A seventh and sighth grades were march~- 
ed into the assembly room and seated in front of the se- 
reen. They were given the following instructions by the 
writer; | 

"Today you will learn something 

of the story of the influence of gan- 

als 6n United States History. The 

film which I am going to shor will be 

ran thra twice. Pay strict attention 

to every thing you see fer you will 

be tested at the and of the period to 

find out what you have lesrned." 

FPoliowing these inctrustions the groups vere 
exposed to two showings of the film, each showing oc- 
eaupying fourteen minates. Immediately following the in- 
struction period the test was sdministere4. 

Groups B seventh and eighth grades were mareh- 
ed into the assembly room wnd seated in front of the ac- 
reen. They were given hhe foliowing instractions; 

"Todsy you will lesrn something 

of the Story of the influence of can- 

Als on United States History. The 

film which I sm going to show you will 

be stopped from time to time so that I 


ri discuss with you the story of the 
ila. 


cf 
BS 


r 


aia 1 
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Pay strict attention to every thing 

you see and hear for you will be test- 

ad at the end of the period to find 

out what you have learned." 

Folicving these instructions the groups *ere 
shown the film for twenty-eight minmates which was step-~ 
ped during each scene and at the "tables" (see outline 
of the film) during which the writer explaine? the sig- 
nificance of the material at hand. The instraction per- 

{od was followed by the test. 
Phe outline of the film by captions is 4s 


follows; 








Histe 9 
GAUALS IN UNITED STATZS AISTORY 





Produced hy 


SOCIETY POR VISUAL ESUCATION: Ines 
Ghisago, Til. 


Poreword: = 


The purposes of the reel on cuneis are to show 
the interesting changes in type and dimencions which they 
underwent, to make clear their importance in our commerce, 
and to point oat the reiitionship of cunkis to the grovth 
and ¢erelopment of onr country. 


OUTT INE OF JOETEETS 


itisies csecsessk 


Hariv freiznt earriers wore sies 





Motion-picturas of oxen hauling logs; of dog-drarn wagone 


States ehioh were built up -ith the help of scansis 





Aninated map: showing names and routes of ennela, 
tabulation shows 





4tt Clinton of 


Portrait of Slinton reprodased {Note: eredit due to 
the Newberry Library, Shieazo, 112.) 


& nev shapter in sur ecomestsial dsyvelorment besan with its 
Opening in 1925 ' 


Motion-pictures of old-fsshioned locks in action 
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Motion-pictures. showing canal © 


A_chein of vros erous towns and sities srew up beside the 








Animated map; snowing names ang locations along canal; 
New York Canals 1840: Railroads Oompeting 1840; 
1G. nallroadis Competing 1040; 


But vailrosdis became the rivals of canals a6 freight 
ecarriers<---~ ay 






Motion-pistures of freight gars besice water 


--=2nd many smell canals were sbhandoned 


Motion-picturas of abandoned canal 


However, rail rates have continued to rise--- 
Tabulation shows,¢68t of shipping a bushel of wheat 
from Baffalo to Hew York in Various years by rail and 
by canal 


---30 that, for economy, barge canals ave being used 
Great New York Stave Barge Gansi, completed 21918 


Motion-pictures of New York State Barge Canal 


Other canals were built to avoid é@angerous rapids or 


shorten distancess 


eation and setting of largest 


Animated maps: iz lo 
ter- Cape Cod, Niagara, and 


3S 
canais of this cha 
Sauit Ste. Marie | 





5 


fhree main types of canals have inflaenced this soontry*s 
growth — 


1. Phose which served as water highways before the 
railroads cama 





me. those by which ships reach sea-ports safely, o 
avoid obstacies in lukes and rivers 


3. the Panama Ganeal., connecting the Atlantic and 






The Panams Canal shortens the ship route from New York 
to pacific Ucean ports 
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animated map ef the Pansms SONG, and pringipal 
points enroute. Animated map of eextern hemisphare- 
shoving reate from Hes York to San Srencisco via 





Nacshinery i Goods 
ee via vail “4,6: Yia Pail 
e2E via ganel soa70 Fis canel 


j j Rates vis canal save 31/5 the cost ty reil 





Animated mip- showing cans] route via Panama; rail 
Fouts across gontinen? 


Other sreat eaterssys “re slannsé for siriy development 





animated map- of United States ani Canede-~ ghowring 
proposed rontes of _Lekes to Gulf of Hexiso snd 
Great Lakes-St. Lavrencs €eep eaterrays 
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(4) The Tests. At the end of each in- 
struction period the pupils were given atest which had 
been made out by the writer's assistants. ithe test was 
two £014 in nature Gailing for respenses to questions 
and the drawing of maps. fhe test was mimeogrsphed. Be- 
fore taking the test och group receired the following 
instructions; 

"First write your name, srade, 

date, and home teacher on every sheet. 

Then answer the questions just 48 ra- 

pidly and as well as you can. Pat 

your answer in the blank spaces pro- 

vided. You will all be given time to 

finish. hen you sare thru with your 

test fold the three sheets together, 

thra the middle, and bring it to the 

table here.” 

After this first test a memory test was gi- 
ven the four groups vecember £0, 1921, three weeke la- 
ter. The memory test was exastiy like the first test 
in every respect. 

The originsl test papers and the memory test 
papers were ecored by one of the writer's assistants. 
Two months later another assistant checked and rescored 
the papers. Differences in scores were checked sy the 
writer and a finul score thus secured. The questions 


and gorrect answer score key follow; 
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12. 


15. 


14. 


15. 


How did early settlers carry their goods and 
freight from one place to another? 


What was the trouble with this esrly kind of carry- 
ing things a3 compared to modern methods? 


Why were the first canals built in this country? 


Bame and locate on your map five of the sarly canals. 
Show the place where the canal runs by 2 line. 


Most of the ourly canals vere built between the 
dates to e 


What famous canal was built by Governor De #1itt 
Clinton of Hew York? 


On what date d14 Governor Clinton start to build 
this canal? 


When was this canal complete’? 
What ig a oansl? 


How dees a canal help the development of the re- 
gion in which it is bailt? 


How mach di@ it cost to send & barrel of flour from 
Baffalo to Albany before the canal was built? 


How much d14 it cost to send a barrel of flour from 
Buffalo to Albany by wsy of the canal? 


Name four of the prosperous towns that grew up be- 
gide the Erie oenal. 


What is 2 lock in s esanal? 


Describe how a lock operates. 
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What influénce did resilrosads have on the use 
people made of canals? 


How much more does it cost to send things by 
railroads now than by canals? 


How has this fact influenced the building of 
canals? 


What cansl was built in 1918 On one of our Raat- 
ern States? 


What three kinds or types of genals are there? 
Name an example of each. 


why was the Panama canal bailt? 


On the back of this sheet draw = map of the Fan- 
ama cans] showing the location of the Garibbean 
sea, Punama City, Gaetan, Culebra Cut and the 
Pacific Ocean. 


How much lees does it sost to send things from 
New York to Sean Francisco by the Panama Cenal 
than by railroad? 


fame two new cansis which are being planned to 
- be built. 
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Sample of map used 
in test. 


GRAVE TEACHER 


* 





B. R. BUCKINGHAM, DIRECTOR 


\ 


THE UNIVERSITY OF ILLINOIS 
COLLEGE OF EDUCATION 
BUREAU OF EDUCATIONAL RESEARCH 
URBANA, ILLINOIS 


4 
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WALTER S. MONROE, ASSISTANT DIRECTOR 
EDUCATIONAL MEASUREMENTS 





15. 


Answer key for experiment six. The nam- 
ber of points credit given for 6agh ans- 
wer is indicated to the left of the gues-_ 
tion in brackets. 

By oxen cond wagons. 


foo slow end laborious. 


foo mike travel ind commerce exnsier. 


(One point for each canal correctly located 
on the map.) 


1820 1840 
Srie 
1817 
1825 


A cunnl is a water way for boats dug by people. 


Helps (a2) commerce, (b) trade, and (ec) travel 
and (4) bailds up country. 


$10,00. 
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ike 


Buffalo, Lockport, Roc»ester, Troy, Jtica or 
Syracuse. 


4 lock is 4 gate in a Gans] which holds back 
water,(1); so that boats can go up or down 
hizi. (2) 


It is operated by gates {1) which open and shut 
letting water flow into apartments below raiB- 
ing the level of the water and with it the ship.(1) 
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(1) 


{1) 


(1) 


{1) 


(3) 


(1) 
(5) 


{1) 


(2) 


Ty 
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Railrosds decreased the use of canals by 
shipping goods cheaper. 

One fifth nore. 

It hes incressed the building of canals. 
Great barge canal in Hew York. 

(a) water highways (b) svoid obstecles 

(ec) Pansma eanal connecting oceans. 

Shorten route from New York to San Francisco, 


(One for each correctly located. ) 
One fifth less. 
(a) Lakes to Gulf (tb) Lakes to Ste Lawrence 


river to Atlantic. 


In question 16 one point was given if pupil 


gave any one or 211 of the four a, b, o, 4. 


In questions 14 and 15 one point for each part 


of the snswer was given 38 indieated by the figures (1) 


in brackets. 


e 


Pe RESULTS. The results of experiment six 


aré given in table gourteen, 
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An examination of teble fourtesn shors that 
the film-taik group B mits the higher secre on the ques- 
tion, mip, and total scorea in the eeventh grade. This 
Situation is reversed in the eighth grace where the film 
group A made the higher geore in the enestion test and 
total scorée 

The ¢@ifference betveen the sroune in the seven=- 
th grace is greater than the difference between the eighth 
grade groupe. In the map ecore the seventh grade group B 
is over tvo times higher then the fiim group 4, and twice 
a3 high a0 the scores made oy the tre sighth grade groupse 
The two elghth grade droupa made the game score in the 
map work. 

The resulis of the original teet in experiment 
gix a% least show that the method of talking while the 
film was ranning or while it vse stopped was a big edvan- 
taze to the seventh gradars and not so great a dissdventage 
%6 the eighth arsdere. 

Tha memory teat scorss indicate that the eighth 
gr2ie sroups were ekle to retain les2 of the meterial than ~- 
the seventh graders in termg of the residual score in sroupsa 
B end the percent of joss for 411 groupae In map work the 
film groups residusz] score is .11 points or 19.6 percent 
higher than the film-tslk group in grade eizht. The memory 
ecore made by grade seven in wap work shows & gain of 77% 


for group A and ne loss 


Bede pee 





143 


for group 3. The seventh grade groups either, were 

more interested in the experiment and were motivated 

to sheck up their work, or wera given some material on 
earais in ¢lss¢ work during the interim. Hither fac- 
tor would account slso for the lower memory loss in 

the seventh grade ss compsred with the eighth. grade. The 
4ifferences in porcents of loss between the groups _ 
would indicste that the introduction of oral mater- 

isl lessened the permaneney of the impression. 

A osreful analysis of the answers by ques- 
tions for each group failed to reveal any interesting 
fasts which would throw additionsl light on the re- 
sults herein tebulated. 


fe 
es 





GHAPTSR VII 
Experiment 7. 


PROBLEM. The accumulation of data from 
the first six experiments gsve evidence that the film 
situation was not as effective as the teacher situs- 
tion in teaching map work. Experiment seven was ore 
ganized for the purpose of showing whether or not the 
single projection of a film containing a chart differ- 
ent from any map herein reported would be more effest- 
ive than the teasher situation in teaching the same in~ 


formation. 


DESCRIPTION OF THE EXPERIMENT. (1) Subjests. 
The subdjacts 8elected for experiment seven 
were the zeventh and eighth grade groups 0 ané Jb in the 


fhornburn echool. 


i2) Popis. fhe film selected for experi- 
ment seven ess entitled, "Waste Dissosal in Cities.” 
This film on sanitation wa8 considered one of the best 
produced by the Sool ety for Visusj Education. The 


ehartes in the film were the animated sartoon type illas- 
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trating the process of vaste 4isposal. after the pro- 
gees had been described vith actusi] pictares. In other 


words these sharts sammsrised the first hslf of the file. 

The writer copied the charts direct from the 
film by throwing the film frame jesired thra the projecs— 
or. ento a large white card board. 


(3) Presentation of the topic. On November 
20th, 1921 froap 0, seventh grade, wae assembled in the 
geography class room which was used for the projection 
room. {See above page /2Z2].) The foliowing Saatrastions 


eere then siven to the group; - 


"Poday you will learn something 
of the story of waste disposals tn 
our cities. Firet I am going to reed 
® letter to you sritten by the man eho 
made the film Pay strict attention. 
to everything yom eee ond hear for you 
#7411 be ziven 2 test at the end of the 
period to find out what you have learned.” 


The writer then read the following letter; 


& LETTER TO THE CHILDREN PROY THe wan 
; Ds nef 








bear Children: 

Long ago when people lived far 
from one another, the problem of Gispos- 
ing of wastes belonged to @ach family, =s 
it still does in sountry sections. But 
now that ee live in slogely settled toens 


iy 
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and cities, it naturally follows that 
the town or city mast take sare of the 
wastes. 


In the pictare today I shail 
show you how this is done. You will 
see how the wastes from your houses are 
carried away thru big sewers and die- 
posed of by the city. Imagine what an 
undertaking it is to dispose of millions 
ef gallons of sewage every day! VSities 
do this in different ways. If your own 
sity is on the seacoast, the sewage is 
probably turned into the ocean. If you 
live on & lake or river, the sewage may 
be turned into the water directly, or 
it may be purified first. 


Sewage disposal is one of the 
things which your city government does 
for you, and just one of the many ways 
in whieh your city is giving you the 
best chance tO grow up healthy sand hap- 
pye The children in the picture vish 
that you sould aee the beautiful stream 
where the purification of their sity's 
sewage is completed, and satch some. 
fish and tadpoles with them. They join 
me in sending love to you. 


GC. X. Turner, 


Massachusetts Institute of Technology. 


after the letter was finished the film was shown 
to group © for twelve minutes. The film outline br eaptions 
Polliows : 





CHOQLFILES 
WASTE DISPOSAL IN OITL ES 


Produced by. 


Society for Visusl Education, Inc. 
‘Chicago, Iliinois 


Arranged and directed by C.#. Turner, 
Vassachugetts Institute of Technology: 


Foreword; 


The purpose of the reel on the disposal of waste 
from cities is to point out the various origins of waste 
material, the way in which it is collected, and the two 
satis? fastory methoés of its disposal. Both employ nataral 
agencies; the first, the tides of the sea; and the second, 
bacteria. 


(Note. The Illustrations 


are taken direct from the 
fiim, ) 


| Rae tiEs fhas opens 


Waste comes from the houses 


A picture of a typical house. 


From the sink bowl, water-closs bathtu efricera- 
tor, «nd Sacueat 


An architect's drawing of a house in cross-section, show- 


ing how the plumbing is installed. {See chart one *sopied 
from the film, page 


It flows to the street sewer 

A picture of a street and three buildings taken from above, 
followed by a diagram showing the house sewers entering the 
street. (See chart 2.) 


From street sewers to collecting sgawer 





A picture of 4 section of the Boston shore front, followed 


by a ol pe showing Pe stirest haba running into the 
interosp ing sewer. See chart 3 page 


Boston sewage is collected in tanks at Moon Island... 


: ona of the collecting tanks and gate house at Moon 
8 
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The tanks and gate house 
2% Moon Island 
ecceve 2nd stored until the tide begins to go out, when it 
S Scharse 





A picture of the outlet pipe through which the sewage begins 
to flow, pouring out in a torrent which the eye can follow 
far out into the bay. 











The sewage neue oat 
with the tide. 


The City of Brockton is not near the water 
Its sewage, therefore, must first flow down to a pumping 


A picture looking down on the paaylnd station, which is at 
the lowest point in the city. 


Electric FE} send it three miles beyond the city to a 
purification plant ; 


The electric sumps in action. 


aese through & great pipe 


A section of the sewer pipe, showing its size by allowing 
& little girl and her father to enter the picture. 


There it is sprayed upon a trickling filter 


A picture of the trickling filter, or rock filter. 








The rock filter showing 
Sprays in action 


The rocks are covered with a BS ae. payers which. 


te cise eee 










One of the rocks is picked up from the filter and it is 
seen to be covered with a glistening coating of organisms. 











The rock covered with 
a coat of bacteria 


@hen the solids "settle out" in a big tank 


The picture swings from the filter to the big settling tank. 


Then the sewase flows upon sand beds 


Several of the one acre beds are shown, 





Sewage flowin 
<a 


The sand grains, too, accumulate a coating of bacteria 
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Some sand is picked up from the filter bed and brought up for 


closer inspection. 





The bacteria may be washed off and seen through the 








A close-up picture shows the washing of the sand, the 
staining of the bacteria in the wash water, and the picture 
of the bacteria themselves. 








The microssopic picture 
of the bacteria 


This is hew the swage flows onto a sand bed 


The dosing of a bed which has been rested is shown 


fhe gsewaze is well purified whan it comes through the sand 


beds 








The partially purified sewage effluent is seen coming from 
the large under Grain of a sand bed. 


Contrast this effluent with the untreated sewag 


Jar of untreated sewage beside jar of purified sewage. 


The process you hsve seen will now be reviewed and 
explained by a diagram 


Animated diagram of the whole Pebhe of igs pa a 
see chart 4 page 


I 


t is clear, but contains some dissolved material. 
The flowing water in the effluent drain is shown to be slear. 


The bottom over which the effluent is flowing may be clearly 
seen. 


The drains flow into a little brook 


The brook into which the sewage flows 

















The brook 


Where the drains somé in, there are ma pacteria to feed 
upon the nearly puriiied sewage oe a ee as 


4 close-up of the collection of water from the brook near 
the effluent drain. Some of the water is put under the 
microscope and living bacteria are seen. 


Below this point there are single-celled animals to eat 
the bacteria 


Some distance down the stream the little girl and the 
bacteriologist are shown collecting a sample. A close-up 
shows the completion of this task and the material is put 


under the microscope. There follows a microscopic picture 
of the protozoon Sarchesium feeding upon the bacteria. 


(See chart 5, left side, page 
Farther down are “water fleas” which feed on these 


Still farther down the stream the bacteriologist is seen 
and in a close-up the little girl is shown how “water fleas” 
may be seen through the microscope in water taken from the 
prook. The “water fleas” sre shown on the screen. 


Still farther down the stream are minnows to eat the "water 
eas 


Here a boy is seen fishing. A close-up shows him catching 
minnowSe 











The minnow, the boy and 
the girl 


Frogs and tadpoles 


The bacteriolosist and the little girl examine a frog and & 
tadpole which the boy catches for them at the edge of the 


water, 
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The biggest catch was & trout 
The boy proudly exhibits a trout which he has caught 


And a fev miles below purification is somplete 


A picture of the purified stream. 


Acknowledgment end thanks for their valuable 
cooperation in the construction of this film are 


given to the Department of Public Works, Sewer 
Division, of the City of Boston; and to the City 
Shemist and members of the Sewer Department of the 
City of Brockton, Mass. 


Seta 
Ve Nes 
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At the olose of the instrsotion period the 
pupiis were giver 2 test. 

Group D, seventh grade, followed group ¢ to 
the geography cless-room, ‘he following instructions 
were then read to the group; 


“Doéay you will leern semething of 
the story of weste disposc2 in our eities. 
Firat, Il em going to reed o letter te you 
written by the man who orgenized this 
materiel, Pay stwict sitention to every 
thing you see and hear for you will be 
given a test at the end of the period to 
find out whet you have leerned”, 


The writer then read the Tetter shown above, 
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As goon es the “letter” was finished the 
writer hung five charts on the front blackboard. These 
charts hs4 beon copied from the film by projecting = 
frame of the film on to = large sheet of csré@ board 
£4x30 inches on which the writer trace? the chart or 
aiagrams, 

The writer lectured the olase for twelve 
minutes referring to the charts at the points in hie 
lecture where it wee neseesery. ‘The outline of the 


lecture following the film by captions is given below:- 


"Waste Disposal in Cities." 


(Film captions unferlined) 


Ae Waste comes from the house. Refer children - 


to typical house by illustration. 
B. From the sink, washbowl, water-closet. beth- 


i refrigerator, and 58h tubs Serer 


ehildren to char de 


S. It flows to the street sever. Tllastrate 
by calling attention Of pupils to streets out- 
side windows where tho sever 8 yan under 
ground. Also refer to chart ey 


b a street sewers to collesting sewer. 
attention of gh ren to fact thet the 
small severs empty inte « large main sewer 


Wunning down the main street in a city. Refer 
to sharte 2 and 3. 


Re rhe at is collected in tanks at Moon 
Slond. cint out to shildren the feet that 


cities on ses coast oan collect the sewage in 





Pe 
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jiarge tanks by the sea or osean, tanks larger 
thsn the class room or tailding. 





fhe sity of Broston is not near the water, 

ities una towns whieh are lize Urbans not near. 
& large river, lake or ocean mist use some other 
means of vaste disposal. 





Its sewage, therefore, must firet flow éown to 

a pamping Stations Szplain hor sewage comes 
2rom nouse thra street sewer to collecting sewer 
to pumping station. 





pap sieetric pumps (Show 
of hands). Describe their action and size. 


coreemmtira 2 sreat pips. Tllustrate size of 
pipe by holaing hand from floor, Pipe runs on 
top of the ground, or may run under the ground. 


There it is sprayed on a trickling filter. 
escribe same and refer ¢5 chart « 





+ 





ASE children if they rE 3 
(show of hands). xplain. Show that rocks 
are size of fist or double fist and look brown 
Or black With & glistening soat of jeliy like 
substance full of bacteria. 


Then the solids "settle out" in 2 biz tank. 
Refer to shart (4). 


Then the sewace flows upon sand beds. The one 
acre beds are deceribed. Sefer to chart (4). 
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the gssnd rains too ascumriste a coating of 
acteria. plain that the seme process 
goes on in the sand beds 46 in the rock heds. 
Refer to chart (4). 





(Note the next four captions and pictures in 
the film (see film outline) were not shown the 
film group and this material was not touched 
apon in the lecture). 


The process you have jast seen will now be 
reviewed and explained by a aiagram kefer 
to charte 6 and 4 briefly. (iota: Film spent 
two minutes on this review by charts. Lecture 
took one hsif minute to allow for reference to 


shart 4 in M, MW, 0, @, and R). 


It is elesr bat contains some dissolved material. 
Refer to chart (4). 


The drains flow into 2 little brook. 
eter to chart {4}. 


Where the drains some in there sre ma bacteria 
to teed upon the nearl rified sewase. 

ple process goes om in brooks. bacteria 
a@rawn on toord, 










Below this point there sre sinzie gelled snimsis 
tO ext the becteria. 


Refer to chart 5 left half. 





Farther down are “water fleas” «nich feed on these. 





Keter to char right side. 


Still farther down the straais are minnows to eat 
the "water eas". 


ax plain and continge story. 


Frogs and tad poles. 
The biggest sateh was a trout. 


And a few miles telow purifiestion is complete. 
Gonclusion of story. 
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This outline of the lecture was fashioned 
siter the film outline to make the two parallel each 
other s9 closely «s possibie. The film wag timed sap- 
tion by caption and scene by scene by 2 stop watesh in 
order to determine the exact amount of emphasis placed 
on e2ch item. This served as a basis for the organigs- 
tion of the lecture in terms of the amount of tine to 
be spent on each item. 

The following photographe vere made directly 
from the five charts ased by the writer in teaching the 
oral-chart groups in experiment Seven. These charts 
were copied direct) from the film. A description of 
each chart accompanies ite fhe reséer should compere 


these charts with the tracinze shown on pazes/18-/9/ « 
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Groupe S$ and 3D of the eighth grade Thorn- 


‘burn school received their instruction on the after- 


noon of November 350th, 1921. Sroap-o was the film 


' group. Group 0 was the orsl-chart group. The in- 


struction for each group was sn exset duplication of 


that given to groups ¢ and D of ths seventh grade. 


(4) The fests. Immediately after each 


period of insiraction tho four groups were tested by 


® mimeographed three fold test prepared by the writer's 


assistants. The writer had not seen the test previous 


to his lecture. Before administering the tests the 


writer's assistants read the following instructions to 


each zroup. 


"First write your name, grade, 
and home teacher on every sheet you 
use. Then anewer the questions just 
as rapidly and as well ag you can. 
Put your answer in the blank spaces 
provided. You will all be given time 
to finish. “hen you are thra with 
fons test turn the sheet over on your 

GSK. 


When this test wss finished esch seupil was 


given « blank piece of paper for & spontaneous compoosi- 


tion test. the instructione given -for this tast foilsoe;- 
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"Pairst write your name, grade, 

and home teacher on this sheet of 

peper. When thet is done write eil 

you e3n remember of the story of 

Waste Dispesei in our Cities. You 

will be given time to finish. ‘hen you 

are through with your compositions 

fold the two sheets together through 

she midéle ani bring them to the desk", 

This test calied for answers to questions, 
reproductions of charts, end & composition. Hence, 4¢ 
is cailed a Ghree-fola test, fhe compositions proved 
te be of little velne dDecanse they were written efter 
the pupils had refreshed their memory by answering the 
questions. The composition test Should have eome first. 
fhe papers were seored twice. the second scoring, serving 
@8 @ check on the first, was dons by % second assistant 
ten weeks efter the first seoring was completed. 


The composition test was seored in terms of 


the number of correct ideas reproduced. One point was 


given for each item. iIn order to secure uniformity of 
judgment as to what were correct ideas the writer train- 
ed an ascsistent specialiy picked for this work who ecored 
ail the compositicns throughout and followed her own 
standard. These seores were checked by the writer and 
this Same assistant twelve woeks ister. 

The questions used in experinent seven and 


the answer key follow:= 
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14. 
15. 


From what places in the house does the waste come? 


here does it flow to from the house? 


here does it zo to next? 


Boston sewage is collected in at Moon Island. 


when is this collected sewage adi ssharged? 

How does the City of Brockton differ from Boston? 
Where must the sewage of the city of Brockton first 
flow to? 


By what means is the sewage of the city of Brockton 
gent away? 


tnere is this sewsgo gent to? 


There it is sprayed upon 4 « 





How is the harmful organic matter converted into 
harmless minerals? 


How do the rocks which sre coveret with these or- 
ganisms look? 


Where do the solids settle out? 


Then the sewage flows apron Oe . 





That happens here? 
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How does the sewage 100k when it leaves here? 
What does it still contsin? 


The sewage finally flows into a 


Here it is further purified by 


These are by single celled animls. 
What feed on these? 


These in turn are esten by which the boy catches. 





Make & diagram on the back of this sheet showing how 
Gishwater puwred into the kitchen sink would go from 
place to place until it reaches the ocean. (Boston) 


Show in another diagrem how waste goming from an in- 
land eity home would go until it reaches its destination. 





(1) 
(2) 


Scoring Key 


fke point valae of each question 


ic placed opposite the question in brac- 


kets. In question one, one point was 
given for esch item enumerated. 


Sink, wash bowl, weter closet, wssh tub, bath 
tub, refrigerator. 

To the house sewer. 

fo the atrest Sawer. 

In tanks. 

When the tide goes out. 


It is an inlend city, or 
It is not on the ses {or ocean) 


fo the pumping station, or 
fo the large collecting server. 


By @ pump, or in Jarge pipes, or by machinery. 


fo a purification station,or = purifiying plant, 
or place where it is purified. 


A broken rock hed, or rosk bed. 


By the astion of b.steris, or Bacteria feed 
on it, or, By bacteria. 


Brown and slimy, or black and dirty, or 4 
coating of jelly like substance. (Note: In the 
film group a2 number seid they “locked like 2 piece 
of cosl,” no gredit given.) 

In the settling tank.- 

Sand beds. 


Purified further, or purification almost com- 
pleted, or bacteria eontinue to purify it. 
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(i) 


16, 
(2) 1% 
(1) 18. 
(i) 19. 
(2) £0. 
(3) fhe 
{1) 28. 
(9) 23, 
(26) £4. 
(35) 


vleuar, or like pare water. 


Baeteria, or dissolved materisi. 


‘A gtrest. 


Eacterize 

Zeaten. 

Sater fleas, or minnows. 
Hinnows, or large fish. 


Bote. In problema £3 and £4 one point 
was given for each item correstly Srated or 
drarn whether labled or fot. I: the correct 
@eguence was broken or inverted or changed hy 
am insertion the incorrect portion wag not 
scored and points wera given for the ronzin- 

ng eCrreat parte of the sequence, the itame 
listed below were 211 of them shown in = dine 
gram or chart by at lesat one pupil. Zach 
item accented followse:- 


oink, vent pipe, cleanout, house sewer, strect 
sever, main sever, gollecting sewer, tanks, 
gates, and ocean, 


Sink, vent pips, cleanout, house gever, atreet 
sewer, main sever, collesting server, sieve, 

pump, pump Rouse, pipe to rock bed, "sprinklers, 
seeps thra, clear sewace, pie to settling tank, 
settling tank, pipe to sand ted, sand bed, seapa 
thru, streas, *paoteria, ani-sellular animals, 


water flesa, minnows, fieh, and water purified, 


(Hote. Theee pupils two in the oral groups and 
one in the film zroup showed fish being ssuzht. 
Be credit given.) 


Combined poseible score for shart problems. . 


Total possible ecore in test. 9 gat the “score” 
aad up the pointe made on enah quecticn. 
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The memory test was exactly like the ori- 
ginal test excent the “composition” was not included. 
The memory test was given December Zlset, 1921 three 
wgeks after the original test. 

. fhe foar groups which were to take the mem- 
ory test were assembled in the assembly room ané were 
given the folioving instructions. 

"Jou all remember the story of 

Waste Disposals in cities which you 

saw in the film or heard me tell do 

you not? (Give chance to anawer, 

"yes"). Today I am going to give 

you s test to find out how much you 

remember of that story. Put your 

name, grade and home teacher at the 

top of your sheet of cuestions then 

answer 48 many questions ss you ean." 
The memory test papers were scored in the 


game manner as the original teets. 


RESULTS. ' Bxperiment sevan crored to be 
the mest satisfactory, from the standpoint of ita aa 
minietration, of the experiments discussed to this 
point. The interest of the parils in the topic was 
very keen and the "“ehart problems" eslled for » gom- 
plete reproduction of the two methods of waste dis- a“ 
posal by each pupil, reproductions which could be iN 
easily scored, the ohart problema ware sequestial i 


_ pises testa. \ \ 
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A comparison of the average scores for each 
group in the originel test shows that the oral-chart 
group D was superior in each item of the three fold 
test, this relationship holding for each grade. The 
seventh grade oral-chart group was even slightly sup- 
erior to the eighth grade film group in both the ques~ 
tion and chert tests. 

Table fifteen shows the seventh grade oral- 
onene group D to be higher than the film group ¢ by 
1.08 points or 7.0 percent in the question test, by 2.00 
points or 19.0 percent in the chart test, by .52 points 

Or Se percent in the composition test and by 3.60 points 
or 6.6 percent in the total score. The eighth grade 
oral-chart group D likewise is higher than the film group 
& by 1.05 points or 6.3 percent in the question test, by 
3.53 points or 29.6 percent in the chart test, by 5.94 
points or 15.8 percent in the composition test and by 
8.50 points or 17.2 percent in the total score, 

The most significant difference is manifest 
between the scores made by the two groups in the chart 
work. In the seventh grade the oral-chart group made a 
score 19% Né anes than the film group. In the sighth 

grade this difference is even more striking for the Boe 
orsl-chart group made a score 29% higher than the. filin 
group. 


The average question Scores show a superiority 


of 7.04% for the seventh grade oral-chart groups and 6.30% 
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for the eighth grade cral-chart group. While this ¢dif- 
ference is not as great as that menifast in the chart 
score it shows thet the geners1 information concerning 
waste disposals in cities called for in the questions 
was not under emphasized in the lecture, 

| fhe composition tests also show a saperior- 
ity fer the oral-chart groups but since the compogi- 
tions were written after the cuestion test had heen some 
pleted they do not represent a spontaneous report on the 
part of the subjects. 

The memory test sceres in the ssventh grade 
show the percent of loss for the film group to be lower 
than thet of the orsl-chart group in the question test 
and chart test. In faat the residasl scora of the film 
group in the question test is .16 points or 1.17 higher 
than the éralsckart groupe In the chert test the oral- 
chart group is higher dy 1.44 points or 14.5 percent. 

In the elahth srade the rezidual score made by 
the oral-chart group in the question test is higher then 
the film group hy .65 pointe or 4.87 paresnt. This is the 
reverse of ths situation in the seventh grade exeept for 
the fact that the pereont of less in toth gradee for the 
question material is lower in the film group. In the 


resiénel] shart score 
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the orah<-ehart group is 4,18 higher then the film 
group which vapresents a loss of 17 percent for the 
oral-chart group end 26 percent for the film croup. 
Out of four eases where the percents of iss2 vere 
compared the latter is the oly instance where the 
film group 414 not recall ea larger percent of the 
materici vhick they recslied in the Tiret test than 
the orslechart group. 


fen pupiis were selected at rerdom from the 
seventh and eighth grades and were riven the test 
used in experiment seven, Shese pupils had reseived 
wo direct inetrustion on the topic teste Maposal 
in Cities, The average eesore made ber the group in 


each item of the test is as follows;- 


Group Grade Averege Average ave, Average Average 
age Inteiligence I.%. questin chart 
test score score score 
Ten %th 
unine- 
eal & 13,4 87.89 106.3 1,380 oD 


pupiis 8th 


We Lind thet the average seares made by the ten 
pupils in the gquestien test is .8 of one pereont of the 
average score made by 311 the cupils teking the test in 


experiment seven and .& of one percent of a11 the pupile 
taking the chart test in experivent seven, 


ris 
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fhe test used in experiment seven oalied fer meterial 
aad information which wae for the most pert without the 
experiemese of those pupils who had net received direst instruct- 


ion on the topic. 


Aa exsminasicn of the raspenses to the chart problems 
in experiment seven shows that there is ® aecided lack of 
unity in the responses recorded by the fiim groups, Por 
example, the writer tabulated ths responses made by the pupile 
ageording to the types of errer menifest in efch response, 

It wes found that all the errors mede by both grours in answer 
to crobdlem 23, ths Boston scheme of waste disposal, sould be 
eclsesified under seven headings, ithe errors made by both 
groups in answer to problem £4, the Breekton uehemea of waste 
Aispesal, were found to distribute themselves under ten 
hosdings. | 


fhe fohiowing schemes represent the classifications 
of the types of errors committed oy the subjests in experi- 


meant SeV76re 





Boston scheme. 


23. Make « diagram on the back of this sheet 
showing how ¢ish water poured into the kitchen sink 
would go from plisce to place antil it reashes the oceun. 


Classification of errors mide by 
pupils anevering question £3. 


Ere one. Ong. Papil omitted part of sequential items. 
(Note. avery papil in the experiment omitted cart of 
each disgram hence 211 rapers will be elassified under 
type one, ) 


Type two. Pupil showed chart one only, viz the 
houee and house saver to street sever. j 


fype three. Papil's diagram omitted tank at 
Hoon Teiand. 


@yce four. Pupil's diagram was disconnected. 
That is, the pupil traced the sequence thru to one 
point, then started the sequence at ancther point 
leaving « Space between the two parts of the diagram 
on the ahest, and 30 on. 


PT; five. fart of the Brockton eshems vas inserét- 
a6 in the sequence. 


- Breve six. The 4isgrsam eensisted of 4 mixture of 
hit at miss lines, meaning nething. 


@ype seven. Yupil'’s drawing consisted of « line 


ergoksd at places and labled, sink, house sewer and 60 on. 


(Hote, for illustrations of each type see the fol- 
lewing tracings. } 
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Broakten schens. 


£é. Ghow in another diagram how waste coming 
from an {niané city home would co until 4% reaches 
ite jestinstion. 


Sisseifieation of errors mde in 
reeponse to question z4. 
{Types ere dezignated a, b, 2, ote., to avoid sonfasion 
#ith Seston scheme. } 


Be Papil omitted part of sequential iteame. 
(Hote. “very pupil in the sxperiment omitted rart of 
each Ginsram hence nll papers will be clessified under 


type s&s.) 
type b&. #The papil interchanged the sequence of iteme. 


Pzypq e- The pupil’e diagram started with tre eol- 
lecting Gower, omitting ebart 1. 


Zyce 8 The pupil’s diagram started with tke pump 
house, omitting chart i. 


Bype Ge fhe pupil omitted cump house on to tha end 
or chart 4. 


a f. The sani] omitted samp house to sand bea 
inclusive. 


ae ie diagram was diseonnected. { dene 
as ty our "above. } 


iyre #H, Part of the Sazton scheme was inserted 


in the Sequence. 


is The dissran eonsisted of s mixtare of 
hit and Gies lines, nearing nothing. 


zits The nraril's drawing coneiateé ef line 
va t 5 Siacea and lebied, sink, house sever and ec 
{Some as type even. } 





fhe following diagrams are illastrative of 
the types of errors classified above, Theee diszrans 
were traced from the original ressonses of the students 
and represent as nearly a¢ possible the tyxniesl resconse 
in that classification. 

Samples A and G, type 1, represent the two 
best oizghth grade responses by puplis in the film group. 
Samples ¢ and D, type 1, represent the teo beat sighth 
grade responses sy pupils in the orsl-chart group. These 
are submitted in order that the reader map observe the 
high grade of work done by the best mapils and compare 
the best work of the two groups. Samples A, B, S, and 5 
ain both the Roston and Brockton schemes. The figure 


in the circles represent the score sscigned that diagram. 
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Table sixteen shows the diagrams which 


ean be enumerated ander @ash Glazsification, of errors 
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Table 16, ‘The olassification of re- 
sponses to question 25 enumerated according to 
the types listed on page . 


made in regponse to guestion twenty three. 
Zable seventeen Shows the responses whieh gan 
be enumerated under each classification ef errora mde 
in response to question twenty four. 
An examination of each tyne listed above revasis 
the fact that these Glassifieations can be grouped ander 
- three larger headings. First, there ara errors of omiss- 
ion and transposition of items in the seqaence. Types one, 


evo, three, 2, b, 6, a, @ and-? fall into this larger clsa- 
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sification oni for descriptire sur ose these errors 
will be eslied “sequential errors.” Sesond, there are 
errors of broken sequence or dscomnected responses, 
Types four, five, six, g, 4h, 2nd i fa12 into this lar- 
ger classification and will be termed “disconnected ~ 
errors.” ‘The third larger elageifisation inelaies ty 
pes seven an? j, and in the fourth place we will enu- 
morate the blank papers tarned in by the pupile in each 
RTOs 

A atady of the classification of srrore tade 
in the responses to questions £6 ane £4 showe that the 
seventh sraie oral-chart group tarned in £6 resrconses 
whish contained sequential errors.. That is 26 oat of 
50 diagrams.tarned in by the orai-shart group contained 
“sequential errors” while 17 out of 50 Magreame tarned 
in by the film groap eontsined sisilar errors. In the 
siehth grade the anne relationship holds the ratio be- 
‘fing 51 for she oril-ohart group to 20 for the flin groap 
out of 66 discrams cubmitted. (Sea table 18.) These 
figures represent <« leek of eompleteneas enly in the dia- 
rams enumerated under sequential errors whereas the dia- 
srame listed ander "€isconnmeted errors" wore not only 
insomplete but lacked unity of sequence as well and re- 


present 4 mixed ecnscestion of the tre motods of waste 











disposal. That is, the “disconnected errors” reflest 

the failure of the two teac ing methods 4o comnect in 

the winds of those individuals the steps in the methods 
of waste disposalhe 
. Gable 18 shovs that. the seventh araéde film 
group turned in twelve papers containing diseonnected 
errors While there was only one euch paper in the oral- 
shart groupe In the eighth grade the film group produc~ 
ed charts seventeen of which gontained disconnected 6 r- 
rore as contrasted with teo such errors in the oral-shart 
groupe In other words, 24.58 per cent of the disgrams 
turned in by the two film groups contained disconnestes 
errors while 2.84 per cent of the diagrams of the orel- 
shart groups revesled similar errors. (Hote. In figur- 
ing these per sents blank papers were counted 26 diagrams. } 

Pris fagt would indicate that this film failed 
to connect in the sind of the ohild the information it 


eontsined as well ss the teacher gitaetion did. This re- 


pe i i ae 


. 

‘ gult is similar to the resalte obtaine? from 6 stindy of 

the map responses in experiments one, tro, four and five. 
fhe larger classification three shows eight 


drexings in the eighth grade film group which were of 





the "ercoked line types" ‘hese were the only diagrame 


of that type found. In the tro film groups sixteen 




















Grade ; Group ; Sequential : Diseonnected : Types : Blank 
3 $ errora 3: errors ifand jo: 
: : : : : 

vi 2G. film: 17 z iz : 6 : 9 
7 7D. oralr 26 eee sre: | : 6 : 5 
3 chert : ee os a 
6 20. film: 20 SETI. 5 : 8 $ i 
: : 5 : ; 

: $ z : : 

3 ¢B. orale 21 ¢ Ps : G : é 
: shart : : : : : 


fable 18. The’ slassifieation of the 
responses to cuestion £5 and £4 enumerated sccord- 
ing to “sequential errors" ,"diseonnested errors”, 
Types 7 and j, 6nd “Blenits.” 
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ps pers were turned in «ith nothing cm them while eiszht 
of the oral shart group papers were blank, 2 ratio of two to one. 

A farther analysis of the responses to the 
tests used in exserinant seven was wade in terms of the 
incorrect anerers to certsin questions itn the question 
teste 

The sumber of correct answers to questions 
one to teenty-two inelusive were tabulated by groups for 
each grade. Where ever 1t woe found that the namber of 
correct ansvers tO a certain queation was predominately 
larger in one group than in another for both grades the 
incorrect responses for that question were licted for 
beth sroupe snd compared, 

Table 19 shows the tabslation of the 
number of accepted anewsre per question, per group, per 
erade, By finding the alsebraic differences between the 
narher of ascapted responses mde by the twe groups in 
each grade and comparing these difference s grade for 
grade it wag found that the film group earpassed the orsl- 
shart group in eneh grade in question eight, fourteen, and 
twenty, and that the orsl-chart group surpassed the film 
Sroup im esch grade in questions three, ten, eleven, twelve, 
and sixteen. | 
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fade in each group to question three, sight, ten, eleven, 
twelve, fourteen, ae sixteen wore listed. Theve cuss- 
tions were selected because of the consistancy of the 
performance of the four groups on those questions. Gues- 
tion twenty was not considered because the & fference was 
20 small, 

The list of incorrest responses made by each 
group in answering questions threo, eight, ten, eleven, 


twelve, fourteen, and sixteen foliow,. 


489 





Question 3 Where does it go next? 


8sorrect unsver:- To street sewer. 


list of incorrect responses---Group 5, Highth grade. 


i, 
of 


in 


ges baing mixed with the Brockton scheme. 


grade ressonse 5 is the best exemple of such s lack 


It goes to the bay or ocean. 

Down tO the purification place. 

Into thea ocean, river or brook. 

Goes into the lake or ocean if close by ona. 
It goes to the Boston sewage teo miles sway. 


Sarried out into the OGGaNes 
Groap ¢ Seventh grade. (Film) 


It goes to the sand beds. 

Then it goes thra the sewer to the city. 
Then to the purifier tank. 

fo the river or iake. 


fo the river. 


Reaporses; £ and & in the eighth grade and 
S, 4 and 5 in the seventh grade reflect the lack 
8 unified of connected understanding of the steps 


purification for the Boston scheme, these respon- 


of unified understanding. 


The eighth 
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Question 3. Where does 1t go next? 
Correct answer:- To street server. 
List of incorrect Cigar ailiaiminiaty QB. Highth grade. 
| Oral -chart )} 


1s Po harbor. 


Group D Seventh grede. {Orsal-chart) 


1. It goes into the sewage in the streets. 
&- Then it goes to lakes, rivers or oce2ns. 


2. Harbor. 


Hone of the responses above with the pose 


sible exception of £ in the seventh grade are hisye 
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Question 8 By what means is the sewage 
of the city of Brookton sent away? 
Aceepted sanewer: By machinery, pampe, large pipes. 
Group © ight» grade. (Film) 


1. It fiows to the soliective sewer. 
2. Purified 

3S. Targe sever 

4, By stream | 

5. Ina brook 

6 In large tanks 

7. By tonke 

Be Zhestrics filter 


9e Stream 

Group 3 Seventh srade. (Film) 
1. Blank (1) 
&. Tide 


5. Aestricity 

4. Thra sewors 

& By a brook 

6. “urifies 

Te By atoom 

8. By large savor 
9 To purafie torn 

One response ramber 2,seventh trade, ia mixed 


with the Boston scheme. The remaining reaponses ara like 
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Question &. By what means is the sewage 
of the city of Erockton sent away? 


Group D Sighth srade, 

Stream 

Biank (4) 

By the atreet serers 

aarbor 

Zo = beé of rook 

Main (?)} 

By means of sevage system 

In @ "“eriek” 

Eaten by microbe, water "flees", fish. 
Groap 6 Seventh grade 

Blank (6) 

By water 


Poured into = stream 
4s water 

Over sand 

By & stream 

fo gst germe out 


By a stream 


By machinery, pumps, large sipes. 
{Oral-shart) 


(Orsl-chart) 


Responses 4, and 9 seventh grade are confused 


with other steps in the progess in a large fashion, res- 


ponse 4 being confused with the Boston scheme, 





ee, 8 in the eighth grade are answers 


rises ae in mile 


Co. thra its position. 
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Gaestion 10. Thers it is sprayed pon a----, 


Accepted answer: Rock bed, or grushed rock ted, 


Group ¢ ighth grade. (Film) 


le River 

fe Lake or ocean 
3. Blank (4) 

4. Tield 

5S. Rocky eand 





6 tow piese of ground 


The rock bed. 
7%. Sand purifier 

Compare responses 1,4,5,6,8 
8. Sand bed (2) and 9 of the eighth grade 
and ab ané 6 of the 


9, Field of sang seventh grade with this pic- 
ture. where are the"rocks" 
1G. A lsyer or filter in the picture? This is the 
picture these pupils saw in the filme 


Group @ Seventh grade. (Film) 
1. Sand bar 
Ze Sand bed (7) 
So Sind bank and in a river 
4 Bisnk {3) 
Ss Sand bank 
6 ‘Slod field 


7. Pricklinz sever 


The responses listed above are largsly orrors 


in sequence. 
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Question 10. There it is sprayed upon a----, 


Accepted answer: Rock bed, or srushed rock bed. 


ie 
e. 
Se 


Group D Bighth grade. (O0ral-chart) 


Thru tiles to streen 
Roek bed at Boston 


Sereen- near the power wheel 


Group OD Seventh grade. (Orel-shart) 
Blank (5) 
Ssnd bed 
Lawn and into another pipe 
Responses £, sighth grade is confused with 


the Boston astheme. The remainder are errors similar to 


those in the film group, Fourty nine of the cral-chart 


groups wrote aecentable answers to this question se com- 


eared to twanty nine in tha film groups. 
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Question 11, How is the harmful orgenic 


matter converted into harmless minerals? 


Accepted’ ansver: 


ie 
Ee 
Be 
&e 
De 
Ge 


Te 
Se 
Qe 
10. 
il. 
12. 
13. 
14. 


iS. 
16. 
17. 
18, 


or bacteria fesad on it. 
Group & Kighth grade. (M1m) 


Blank (5) 

By spraying 

Rook beds, sand beds, long diatence flowing in sreck. 
By passing thra stones, aid filter, and bed of scnd. 
It is parified and then licuid minermids is in ite 


It runs ints sone sand and leaves the harmful organic 
matter. 


*hen it flows over the rocks. 
Sent into some more rock beds anéd into gond bets. 
Ry being seraid on rocks. 
Sat on the sewage and #rowsa. 
It ia é@aten up by fish and tadpoles snd other things. 
They mix them up. 
By the sand. 


Sprayed upon » bed of rocks ten a bed of sand ana 
flores into brook. 


By passing thra beds of sand snd being purified, 
By flowing upon tie sand beds. 
Furi fication. 


Thru sand mills and the brook. 


By bacteria, by the sotion of hacteri«, 


ON, 


oi 


Dee 
ies) 


eee 


i 
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19. By letting the sewage cink thr eand. 

£0. By being sprayed on rocks and they stick to the rocks. 
£1. Ranning over sand, rocky, gravel snd dirt. 

£2. It ie gone thru many processe 


23. The gravel «nd gand is sovered with bacteria. 
Group C Seventh grade. (Film) 


le By the stream that it flows into. 

2. Blank (9) 

S The organic matter ta converted into harmless minerals. 
4 It diasolvos into rock and sand. 

5 By running thru eend beds. 

6e By flowing over rocks snd thra sand boda. 

7% (%®It is ran thru 4 sort of machine. 

8 It collects upon this dirt. 

9. By testing 

16. Passing thra gand and into « brook. 
41. By patting sewage on rooks and being sprayed. 


lZe By means of brocken rock, sand and crashed rock. 


The responses from the film groups not aceept- 
ed to question eleven show in every gaze that the process 
was not clearly understood. The pupils were unable to grasp 
the importance of the bacteri4] action from the film'’e vree- 


sentation even tho the film stressed this point going so 
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per of the papilé in the film groups aia not 


attempt ot answer the question, se 
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Question 11. How is the harmful organic 


mStter converted inte harmless mingrais? 


Aceepted anewer: By bacteria, by the action of bacterix«, 


le 


Ee 
Se 
Se 
Se 


be 


Te 
Be 


. De 


iCe 
il. 


12. 


13, 
14. 


or hacteria feet on it. 


Group » Bighth grade {Oral-chart) 


It goes thra the “strays” st the rock bed. 

By means Of drainage systems. 

When they reach the stone bed. 

By the stones and the sand and pomps. 

By settling on the rocks and eating the waste "“maters”. 
fhe matter is sprayed upon the rocks. 

The water fless est it first, then the fish eat it. 
It is put thra the send bed and rock bed, 

These harmfal organic matters go thru & filter. 

It is eaten by the fish. 

They are sonverted by-~---- 

It falls on the rock and the rook makes it minerals. 


By een e nnn 


Blank (1) : 
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Sroup 3 Seventh graée (Gral-chart) 
Blank(1) 
By rooks and sand and spraying. 
It rans then broken rocks and stays in the rock beds. 
All of the little animals and all of the rock. 
Thrown over the rock bed and sand bed to the fish. 
It flows into crashed rock beds the “froun" subst- 
anoe is taken out, shen it goea thre a sand bed and 
becomes clear. 


By different plants and animals in the gater. 


Responses 5, eizhth grade and 4 seventh grade 


were close to the point. The remaineder were confused, 


Thirty nine of the oral-shart groups wrote aoceptable 


answers to this question as compared to twelve of the 


film groups. 
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Question 12. How do the rocks which 
are covered with these organisms look? 


Accepted answer: Brown and slimy, black snd dirty, 
& coating of jelly like substance. 


Group CG #ighth grade. (Film) 


1. Full of the bacteria (2) 
2. Blank (10) 





3. Glean 

4, Like germs 
5. Routh 

6. Pointed 





7. Rich 


8 Like showers 


The rock covered with 
organisms. 


9. Like worms 
10. White 
11. Black spots 





12. Dirty (2) 

18. Black (3) 

14. Foamey 

15. like an ants nest 


16. Irregular 





L¥s With much bacteria Bacteria under the 
microscopes 


#ictures one and two are the pictures from 
which the film gro d inf B, 

for the responsdés fisted abeves rion 
Aesponses 9 and 15 in the eighth grade 
indicate what pieture 2 meant to those 
pupils. 











i. 
Ee 
Se 
4 
oe 
Se 
7. 
Be 


Group $ Seventh grade. {Pilm) 


Blank (8) 
Goal (4) 
Black (3) 
A big lamp of sugar brown, 


fas it 211 over 


They look like smejl vorms 
Dirty (1) 
Goveroa vith black . 


REA 
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The incorrect responses recorded in answer 
to question twelve by the film groups are very interest- 
ing. The film showed a close up picture of a man nold- 
ing one of the rocks while he scraped the slimy, dirty, 
layer of bacteria off it. The rock looked black in the 
pictures, like a piece of coal but the meaning which was 
supposed to be gained from thet close up illustration | 
failed to go across to the nupils. Only seventeen per 
eent of the film groups wrote acceptable answers as com- 
pared to forty four per cent of correct responses in 
the oral-chart groips., Thirty per cent of the film 
group Gid not even attempt to answer the guestion. 

Twenty two of the incorrect responses by the 
film groups to question twelve were descriptive terms 
which would apply to any dark rock about the size of 
your fist, such as, rough, pointed, irregular, black, 


coal, black spots, dirty and so on. 
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Guestion 12. How do the rocks which 


are coversd with these organisms look? 


Accepted answer: Brown and slimy, black and dirty, 


10-6 
li. 
lie 


a coating of jelly like substance. 
Group D #ighth grade. (Orsl-chart) 


*Baotera™ 

cermy 

Blank (3) 

Like bacteria 

Serme 

Little insects 

A little florer on & stem 
All kinds of shapes 
Different chapes 
Big rocks 

Stone beds 

Blue 





247 


Group 2 #£Seventh grede. (Oral-chart) 


1. Like a-<-<-- 

2. Blank (9) 

Se iLike rocks 

& <A brownish color 

5. like « fist «nd sprays 

6 Rather large 

7e Sroen, sbout the size of your fist. 
8. Spray of water 

9. They look like aprays 
1G. Brown 


11. Somes are curly and some are curved. 


The incorrect responses of the oral-chart 
groups to cuestion twelve were either descriptive of any 
dark colored stone sbout the sise of your fist, or were. 
mixed up with a deseription of the sprays and the becteris 
themselves. Fourty four per sent ef the oral-chart group 
wrote neceptable answers. Tyenty seven ner cent did not 
attempt to ansyer the question. 

These rocks were deseribed in the lecture 26 
being about tse size of your fist ané covered with 4 


brownish bleck slimy or jelly like sabstance. 





Guastion 14, Then the sewase flows upon -<---. 


Ascented answer: - Sené beds. 
dyoup S dighth grade. {Film} 


le Blank {1) 
&e ‘he river 
Se “OCks 
& Zosks 


5, *ster--then thra o shaver 


Group GO Seventh grade. {Filz) 
il. A bSnE and o8t inte tne stream 
Z. Blank (65) ? 
Se A tonk 
@e 4 soncrete wey 


5& Se#s of small rocks 


fhe errors made in anavering question 14 by 
both the orsl-chart and film groups are of the sane gan- 
ersi type. The film aeemeé to be more effective in teich- 
ing the place of the sand beda in the erocese then the 


lecture. 
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cnestion 14. Then the sevase flows apon ----. 


Aeeepted answer: - Sand teda. 


de 
Be 
Be 
de 
Se 
6. 
Te 
Be 
De 
10. 
ll. 


Group D Zighth grade. (Ural-chart) 


Faste bed 

Rosk bed, then into settling tank. 

A gettiing tenk 

“he rock and send thra pipes. 

It drains thra the rock, then thru the sand. 
fank 

Rock bed 

The rock bed, it is sprayed onto rocks. 

Rock bed--It is made into minersl by bscteria. 
The broken stones--It is spreyed upward. 


A" seteline” tank. 


Group ¢ Seventh grade. {Oral-chart) 
Biank (6) 
The pamp, the rock ted. 


Cnter--or 


‘The rocks (£) 


Stone bed. 
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gaestion 16. How does the serage look 
when it leaves here? 


Aseepted answer:- Clear, or iike pare water. 
Group ¢ Bighth grade. (Film) 


de Blank { 2 ) 
'& One mise of licaid. 
Ss Sané 


4 ech claesner. 


& Foamy 


Groap ¢ Seventh grade. (Film) 


ie Blank (5) 

2. The sevage looks dirty and foamy. 
So. Partly clean. 

4 There is white foum on it. 

5. Unpurified. 

6. Poamy with little things. 


Responses: 5 eighth grade, and &, 4 and 6, 
seventh grade, by the film groups describe what was in 
the close up pictura of the water flowing out of the pine 
from the sand beds into the brook. It was elear with foam 
on it here and there. The real scencept of Clear weter 


which was the purpose of the Close up in the fiim failed 














‘ehildren. ‘this is similar 
studying the errore in 
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Question 16. How does the sewage look 
when it leaves here? 


Accepted answer:- Jiesar, or like pure water. 
Group Dv Zighth grade (Oral-chart) 


le All little insects. 


2. Tike water and weeds. 


Group ¢ Severith grade (Oral-chart) 


1. Blank (1) 

2. It looks like small snimals. 
3. It looks harmful. 

4. tastes 

5. It looks brown. 

6- It looks dirty. 


7, It looks purer than before. 


The orsl-shart groups made eight more cor- 
rest responses to this question 16, than the film 
sroupse Only one papil in the oral-shart groups fail- 
a4 to attemoet any answer while sight papiis in the 


film groaps wrote nothing in answer to this question. 
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The analysis of srror@ made by both groups in the 
original question and chart tests shows certain limitations 
of this film as s teaching unit in and of itself. These 
limitations will be discussed in the conciusions, The 
analysis was not carried into the memory tests since 
4% would prove to be largely 4 repitition of the material 
above. However, such a study would be vesiluabis in show 
ing what paxtioular information proved to be the most 
permencent as a result of the different forna of pre- 


sentatione 


The composition testa are not discussed here 
further then to show the score mace by each group. The 
writer feela thst the composition test as & Bpone 


taneous test failed to function Sn @xperimant séevene 
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CHAPTER VIII 
Experiment 8. 


PROBL SM. Three comparisons were made in 
experiment eicht. First, one projection of the film 
was compares with an oral lecture using pictures ocop- 
4e4 from the film. Second, the film was compared vith — 
a showing of the same film during which oral instruc- 
tion was given. Third, the latter method was compar- 
ed with the oral lecture. How effective were these 
three methods of eranen tation in "putting across” to 
the pupils the information contained in the unit of 
subject matter? This is the question which ezperi- 


ment eight attempted to snswer, 


DESCRIPTION OF P32 BXPERIMENT. (1) Subjects. 

fhe subjects selected for experiment sight 
were groups A, ©, and dD of the cighth grade Thornburn 
school. the groups were rotated go that methods of in- 
struction éifferent from those uesd in experiments six 
and@ geven would be applied to each exbun, 


(2) Popic. The topic selected for experi- 


ment eizht was the same ae that ased in experiment three, 
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namely, "The History of the Monarch Butterfly." The 
film was vroduced by the Society for Visual Sducation, 
Incorporated, The selection of this topic was not by 
choice. The writer head planned to use the film 
entitled, "The Mosquito", but found that the Soeiety for 
Visual Zdueation was unable to supply the film at the 
desired tine. | 
The oral material used in experiment eight 
followed the same outline used in experiment three, 
Instesd of the sizides used in experiment three, + he 
writer copied charts from the film by projecting the 
desired picture on a card-board 24250 inches. 
(3) Eresentation of the topics. On December 6, 
1921, group ©, oighth grade, Thornburn school, was 
assembled in the geography class-room, which was used 
for the projection room, (See above page /A7 .) 
They were given the following instructions; 
"today you will learn something of the 
Story of the iife history of the Monarch 
butte rfay. First you will hear a pert of 
the story read to you, them you will hear the 
teacher teli the story in detail, ray attention 
to everything you See or sear, for you will be 
given a test to find out what you have learned." 
& three-minute discussion of the histery of 
the Monarch butterfly was resd te the group. this 


discussion was the Seme as that used in experiment three, 





i 
é 








pila 5 




















Following this three-minute discussion 
the teacher gave an informal detailed telk to the 
pupils on the topic, using for an outline the three 
minute diseussion above. During the telk the 
teacher referred from time to tine to the six charts 
eocied from the film. This talk lasted tweive 
minutes, timed by the teacher's watch. 

fhe outline of the oral material is 
the same as that usec in experinent three, and a 
comparison ef it and the film outiine shows it to 
be copied direct from the film's story. 

The charts which were used are inserted 
at this point, These charts will serve to give an 
idea to the reader of the material in the film and 
fortunately can be compared direotly with that 
material by referring to the illustrations teken 
from the file shown in chepter three, pages 6 7-( 7 
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Butterfly climbs oa vranch to rest ane exercise its WiligSe 


Chart 10, 
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As soon as the oral instruction was 
eompleted the group was given a two-fold teat. 
Group Db was assembled in the geography 
elass-room s& soon as the test was finished by 
group Gy : 
Group D received the following instructions: -- 
"foday you will learn something of 
the story of the life history of the Monarch 
butterfly. First you will see a fiim wnich 
will teil the story in detail. Say atten~ 
tion to everything you see or hear, for you 
will be siven a test to find ont what you 
have learned.“ 
fhe three minute discussion of the life 
history of the Monarch butterfly was read to the group. 
fhis diseussion wes the sume one used with group 5. 
Poliowing the oveliminary discussion the 
film was som, fhe prosestion lasted twelve minutes. 
For an iilustrated copy of the film ontline 


See chapter threa, 
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At the end of the instraction period the 


group was given a two fold test. 


Group A was assembled on December, 7th, the 
following morning, in the geography class-room and were 
given the following instructions; - 

"This morning you will learn some- 

thing of the story of the life history of 

the Monarch butterfly. First you will 

hesy a part of the story read to you then 

you will see a fiim which will tell the 

atory in detsil. During the showing of 

the film you will be given sn oral ex- 

planation of the story to sid your un- 

derstanding of the film. Puy attention 

to everything you see or hear for you 

wiil be given s test to find out what 

you have learned.” 

The three minute dissussion of the life his-~ 
' tory of the Monarch butterfly was read to the group. 
This aiscuasion wee the same one used with groups 0 andd, 

Following the preliminary discussion the film 
wags shown sccompenied by explanatory remarks by the tea- 
cher who gave the ora] instruction to group &. This pre- 


sentation lasted trelve minutes. 


(4) The tests. The groups were given a two 





fold test at the close of euch period of instruction. 


First they were askeé to write a composition on the life 
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history of the Monarch butterfly. second, they were 





asked to arswer a get of mimeographed auestions. The 
b Gompesition represents a ssontanecous reaction to the 
unit of instruction, while the cuestion test is repre- 
sentative of 2 controllea resection, The instructions 
given each group before starting the tests were as 


follows: << 


"On the top of your blank sheet of 
paper, first write your name, grade, and 
home teacher, Zhen write a story ebout 
the life history of the Konmerch butterfly, . 
Urite just as much as you can remember of 

i" what you have seen sand heard, AS B00n as 
you nave finished your composition reise 
your hand end turn your paper fece down on 
your desk. i will bring you a set of 
questions which I wish you would answer 
also, #411 in the blenk spaces and answer 
3 i as many of the questions as your can, Vhen 
ae you are through fold your paper in the 

fi middle and bring it to me.” 


The question test wae the seme as that used in 
experiment three. ¥or a seomple of the qneetions 


ené answer key see peges‘ll-71+. 


lh es ay 
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The papers ere all] score’ by the vriter’s 
assistante, one sszistant scoring the question teats 
which were checked by cnother assigtant and the weri- 
ter elcht weeks later. The somposition tests were 
scored by the same assistant who scored the composi- 
tions in experiment seven. This «ssistant, Mise Til- 
garé, had heen carefully trained by the writer for 
thig work snd she chesked her scoring sixteen weeks 


later. ich correct idea reproduced wus scored one 
pointe fhe mewory test wae given Feb. 20, 1922. 


RESULTS. The average @sorea made by 
each group ‘nh experiment eight are shown in table 


twenty. i 
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The rank of the three groups in terms of 
the average question score is, first the Milm-telik 
group “47, second the orel-chart group "OS", and third 
the film group “D", {In experiment seven group D was 
the orel-chert group which made sn average score much 
higher then the film group "C", @he personnel of these 
groups was the same in both experiments with the excepe- 
tion of four pupils, “ho were ehsent, in oseh group. 
Group "A" wes the film group in experiment siz which 
mage & Slightly kigher score thon the filmetelk group 
"B", which was not vsed in experiment eight. ) 

fhe rank of the three groups in terms of 
the composition test is, first the orsi-chart group “b", 
second the filme-talk greup "4", and third the film group 
a a In the total score the film-talk group "A" is .80 
points or 2.4% higher tran the orsi«chart group "Cc", 
which is in turn 5.30 points or 19,7% higher than the 
film group "0", 


@o return te the consideration of the cusstion 


score, we find that the film-telk group made an average 
score 16 ¢~er cent higher than the fiim group. This 
result is contrary to the statement comneniy made by 
film enthusiasts, that it is psychologically wrong to 
talk to e group while a film is being shown, 


2xG 








The filmetalk group also wes 14 per sent 
higher than the oral-chart group in the question score. 
his result reflects in part the advantege of the fiim 
iteel? over the charts or pictures copied from the film 
in black and white. the teacher in both groups was the 


Ba. 


The composition score shows a alight superiority 
of the oral-chart group over the film-telk group of 5 per 
cent. However, the difference between these two groups 
end the film group is very striking. The oral-chart 
group was 31 per cent higher, and the film-teik group was 
26 per cent higher than the fiim group in the composition 
test. 

the memory test residual score for the film 
group is higher by .57 points or 11.5% than the oral-cheart 
group in the composition test, but .90 points or 16.3% 


lower then the film-te2lk group, This result is interesting 


in view of the large difference be#ween the fiig group and 
the other two groups in the originai composition test. 


The residual scores made by the three groups in 


the question test ranks the film-telk group first, the orale 
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chart group second, and the film group third, with a difference © 


of 1.20 points or 27.9%, and 1.20 points or 36.7% between the 


groups in the order named. The same relationship holds for 


the three groups in the résidual total score. The 


Resa & 
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film-talk group being 2.86 points or 31.9% higher than 
the oral-chart group which is in turn .42 points or 4.8% higher 
than the film group. 

| The memory test scores indicate a distinct 
advantage for the film-talk method over the other two 
methods a6 far as the amount retained is concerned. 
. The per cent of loss for each group varies for . 
the three scores. in the question test the film group 
has the highest per cent of iosa,with the oral group 
second and the film-telk group third. ‘The highest 
per cent of loss in the composition test is shown by 
the orei-chart group with the filmetalk group second, 
ama the film group third with a per cént 10 points lowar 
than the oral-chart group, The highest per cent of loss 
in the total score is likewise shown by the oral-chart 
groure The film group, however, is second ani the film- 
talk group shows the lowest per cent of lose by 4 ver cent. 
in none of the t ree scores does the oral-chart group show 
the lowest per cent of loss. in each instance a greup 
whieh had seen the film recorded the lowest per cent 
of loss, in other words, the group receiving the largest 
amount of oral instruction shows the greatest per 


cemt of loss teking the experiment as a whole. 


i area 


iz he is a 
oe a 3 
entaeee . “GhL ORR 


¥ net 
i eee Sa 
ae Hee} i i & a 








This result ic similar to the one obtained in ex- 
periment seven. 

In order to check the validity of the tests 
themselves in terms of the previous knowledge of the 
pupils of the life history of the Monarch butterfly 
thirty-seven pupils of the eight grade group B were 
given the two fold test at the game time the memory 
test wss given to groups A, S, and D. 


They were instructed as follows; - 


"Today J am going to give you 
a tost on the life history of the 
Honarch butterfly. You have not 
heard this story nor have you seen 
the film by that title. First I 
went you to write &® composition on 
the life history of the Monarch but- 
terfly, 28 soon as you have finished 
turn your psper over on the desk and 
answer ss ming of the questions on 
the second sheet ase you can. Do not 
look «t tho questions until you have 
finished your compositions. Before 
starting the test write your name, 
grade ond home teacher at the top of 
exch sheet.” 


These papers “vere scored slong with tne 


memory test papers and showed the following results:- 
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fable 204. The results of giving 
the “butterfly test” to thirty-seven uninstras- 
ted eighth grade vupils. 


By finding the per cent each score in table 
Peatey ise is of the sverage of the average question, 
eomposition and total original scores for the three groups 
we find the per cent of each ecore which san be attributed 
to previous knowledge. Yhus we find that 5.5 oer cent of 
the original question score, 5.2 per cent of the original 
composition score and 2 per cent of the total score may be 
attributed to knowledge of the life history of the Monsrch 
butterfly which the papil possessed previous to experiment 
eight. 

While these percents sre not small enough to be 
neglected they show that the answers to the question test 
used in experiment sicht 94.5 % dependent on the instrac- 
tion received as fur as these eight grade pupils were con- 


cerned. 
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CHAPTER Ix. 


Experiment 9. 


PR :OBLEM. . he deeper one digs his way into 
fit & research vroblem, the more refined his technigue of 
proceiurs becomes, and tls more critical he is of his ovn 
digging. Progress seems to be increasingly sl ower. ‘It 
takes Longer to hoist the shovel full cf ore to the sur- 


face for an evaluation. 


4g The first eight experimedts led the experimenter’ 
E/ to waste no effort in his attempts to duplicate the film 

1 situation in the teacher 61 taatt on as closely as possible Sit 
q This desire was reslized in the happy selsetion ofe zim a 
: wherein a well known geographer was shown giving an il- ie ; 
g lustrated chalk talk. The writer practiced the sare cll k 


+ 
, 


\ 


talk, and then selested two groups fran each of the seventh 
and eighth grades to be taught by the two methods. Ts ’ SS 
comparison made therefore was one petwean the amount of Ke 
information taught by the film and that taught by the NN 
writer's duplicating chalk-talk, to the pupils of the . X a) 


groupe ‘named. — 3 : \ 
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DESCRIPTION OF DHE EXPERIMENT. {1) Subjests. 
The papils selected to act sa subjects in oxperiment 


‘mine wore the mombers of grwips B and ©, eighth grade, 


and groups © and v, seventh grade, Thornburrn Schoo]. 
| (2) Topic. Severai films were under considers- 


tion tor experiment nine, but few permitted of the type 


_. Of comparison which the writer decireito make. Finally, 


"The Story of a Mountain Clagier" was decided upon, since 
the film ws a moving pictare of Mr. Atwood giving a black 
board els ik t&1k on this subjeot. he captions servei to 
supply the lack of thespoken word, and still scenes of 
glaciers were interspersed throughout the film in the capa- 
city of additional illustrative m terial. One scene of 
floating icebergs represented the only action picture in 
tha film outeide of Mr. Atwood's actions. 

Phe writer duplicated this material by copying 
two Sharts fran Mr. Atwood's drawings, snl by practicing 
on the other olmik sketches until was sble to reproduce 


then in a feirly accurate and rapid moner. The pictorial 


material was illustmted and described verbally as the talk 
progressed. : 


(3) The presentation of the topic. Group B, 
eighth grade was as#tembled in the Seegraphy classroom on 
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December 13, 1921, and received the following inetruc- 


tions:-- 


‘ fo-day I am going to tell you the 
"Story of sa Mountain Glacier.” How = 

know what @ glacier is? {Show of hones 

‘ Pag strict attention to all you see and 

Er hear, for you Will be given a test at the 

. end? of the period to find owt how mach you 

. have learned about mountain glaciers." 


The writer then talked to the groap for 
thirteen minutes, using th front blackboard for his 
sketches and oamrts. A stenographer was present during 
me the orsl instruction period, 2nd took a report of the 
| writer's verbol instraction. {The stenographer mi sinder- 
. stood direstions and failed to make a etrictly verbatim 
7 record of thé oral instraction. ) 


| The stenographer’e record of the oral instrue- 
tion is as followe: ~- 

: 

| 


Mountsin Glaciers - 


This morning we are going to make a 
study of Mountain Glaciers. it is a big ac- 
cumulation of enow high up in the mountains. 
This snow is so heavy that it presses the 
lower layers of the snow into iee and in 
this fashion 2 glacier is formed. (*oard). 
Snowball --Seampie. 


3 There ere certain features in « glacier 
Ps whieh ve must study in detail. For axample, 
& gh cier consists of euch = biz portion of 


ise that it often begins to emek and this 
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ersek is Galied a ¢revasse. Sometimes these 
crevasses are tw or three huncred feet deap. 


&long with the glacier is often a tig 
accumilation of rocks and gravel. This ae- 
Gummlation moves along with the siacier and 
forma a morain. (Beard). 


{Thera are three morsines te be discussed. 
Tateral, Medial, and Terminal. ) 


%khen @ morsin ig formes at the side of « 
glacier, it is eslled a Iateral Morain. 


A Medial Morsin is formed by the union 
of ‘tv lateral morains. 


A Perminel Morain is formed by the sccumi- 
lation of rocks end gravel at the extremity 
ef the giacier. If 4 tree is in the way when 
the glacier moves along the accumula tions often 
aré stopped by thé tree, but thers is no sar- 
tiezlar name for this. 


As the glacier reaches the valisy it , 
pushas on toward the sea, and there it bresks 
off into iarge pieces of ice forming isebergs. 
(Example of sinking the Titanic. } 


If the eliriats changes and we have 
geveral warm summers the glacier may be melted. 
{Bard) hie melting changes the shape of 
the glapier, making it no lonzer parpendicalar 
in shape. {goara) After thie melting all the 
accumulations of this glasier coms down to the 
water's mouth and foms 4 deltas. 


Some gieciers never reach the sea eat «ll 
because they ere toc far from the sea (Alps). 
They just reach the Valley and melt am fom 
a little stream or river Which goes to the 
ocean. 


5 MS) 
pasar Ne 
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Glasters are started rery nigh up in the 
mountains and the moving of this glacier is 
determined by how steep the slope is in the first 
places, and how mch smw thers is to push it 
along. If we have a low mountain, it will not 
roll so fast. S80 you san see the progress of a 
gicier is very dlow and it takes mny years 
to reach the valley. Zach year there are new 
ascumuil ations of sriow, thus making 1% aimost 
permanert . 


Pupils: HKemoember about the momins and their 
definitiong. 

An examin: tion of this stenographic report 
indicates that tle writer's oral instruction couid mre 
been improved in several places. Yere the writer to 
repeat this exreriment, he would write out carefully the 
exaeh wording of his statements, and then memorise the 
lecture. 

Group °C, eighth gerade followed the chalk tik 
greap 8. fhe instructi ons given to group ° were a6 
follows: 

To-day I am going to show you s film 
which will teli you the stiry of a mounteoin 
Slacier. How many know what a glavier is? 
{Show of hands). sy striet attention to all 
you #ee, for you will be given a test at the 


end of the period to find out how mish you 
have iearned abeut mountain glaciers. 
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The film was then projected before the group, 
the time involved being thirteen minutes. An illust- 
rated outline of the film foelliows:- 

















STUDY OF A MOUNTAIN GLACIER | 











Figure 1 
How a glacier begins 




















Figure 2 
Snow gathers among the mountains 











Figure 3 
The young glacier moves slowly down 
the mountain valley 














Figure 4 
Falling stones form moraines 


A SURVEY OF THE REEL 


Purpose of the reel: 
To depict fully the 
process of glacial formation. 


In this film Dr. W. W. Atwood—formerly 
Professor of Physiography at Harvard, now 
president of Clark University—gives a per- 
sonal ‘‘chalk talk’? in which we are told, 
chapter by chapter, the fascinating story 
of glaciers and icebergs, moraines and 
crevasses, “‘ice tables’’ and glacial rivers 
and valleys. Graphic diagrams picture 
cause and effect, with magnificent scenics to 
illustrate each point. Not the least inter- 
esting feature of the blackboard work is 
the fact that Dr. Atwood uses both hands 
with equal skill and rapidity. 


The reel opens with motion pictures show- 
ing a glacier as it moves down between its 
mountain walls and meets the sea. Then 
to show us how a glacier is born, Dr. At- 
wood puts upon the blackboard a cross-see- 
tion drawing of a glacier and its valley 
(Fig. 1). In this diagram he visualizes 
snow accumulating high among the moun- 
tains, and motion pictures supplement the 
blackboard explanation with scenes of loity 
peaks and mountain snow fields (Fig. 2). 
Another chalk illustration pictures in per- 
spective the suowy beginnings of the river 
of ice we call a glacier. 


“‘The weight of the snow,’’ explains a 
title, ‘‘causes ice to form.’’ This is indi- 
cated on Figure 1 by labeling the lower 
levels ‘‘ICE.’’ Moving pictures show us 
a parallel stage in glacier formation today. 
On the perspective diagram Dr. Atwood 
then pictures the gradual increase of gla- 
ciation, as the moving mass of ice makes its 
slow way down the mountain valley (Fig. 
3). He shows in detail how a giant crack, 
called a crevasse, results where a glacier 
bends over a steep slope (Fig. 4). Motion 
pictures illustrate crevasses in actual gla- 
ciers. 


Next we come to the story of moraines, 
those accumulations of gravel, stones, 
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rocks and boulders that, ages after the gla- 
cier has disappeared, still mark its path. 
Some of this debris the glacier plucks from 
its bed as it makes its rough-shod way along 
the valley; some of it rattles down from 
the mountain sides. This process is graph- 
ically indicated on the cross-section sketch, 
and detail drawings explain step by step 
the origin of each type of moraine—ter- 
minal, side and medial (Fig. 4). Here 
again moving pictures of actual moraines 


give concreteness to the sketches. 


The cause of those curious formations 
called glacier tables, or ‘‘ice tables,’’ is 
made clear in a detail drawing. A huge 
boulder, falling from the mountain side, 
lodges upon the ice. By and by, as the 
sun’s rays melt the ice around and the 
boulder continues to protect the ice be- 
neath, the rock stands perched upon a little 
peak of solid ice, like a table top upon a 
pedestal (Fig. 4). 


When the glacier reaches the sea, the 

ends are buoyed up and broken off, forming 
icebergs that float away like drifting moun- 
tains (Fig. 5). With remarkable vividness 
the chalk sketch pictures the ieeberg’s re- 
lation to the glacier (Fig 6) and makes us 
realize that all but about one-eighth of the 
berg’s mass is submerged. The drawings 
are again followed by moving pictures that 
give us the sensation of actually threading 
a perilous path among these gigantic, pic- 
turesque mountains of ice. 
““Tn time,’’ a title tells us, ‘‘the climate 
may grow warmer and the glacier be melted 
back.’’ On the chalk perspective the gla- 
cier is erased back and the new appearance, 
due to melting, is drawn in. Dr. Atwood 
shows how the stream that flows from the 
melting glacier forms a delta at its outlet 
(Fig. 7). Glacial action has left a shel- 
tered valley, which proves an ideal location 
for the little village that soon springs up— 
visualized for us by tiny houses drawn into 
the diagram. Glacial streams furnish 
power to run factories, and in time the vil- 
lage becomes a city. 


The reel closes with a magnificent pan- 
orama of a glacier, of which Figure 8 
shows us one interesting view. 


201 

















Figure 5 
At the sea, icebergs break off 

















Figure 6 
The floating berg is seven-eighths under 
water . 

















Figure 7 
A river flows from the melting glacier 
and forms a delta 














Figure 8 
Panorama of a glacier 
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The following day, December 14, Groups o 
and D of the severth grade were given the same instruction 
outline’ above, group ¢ being the clelk-talk group, ond 
grezp 9 being the film group. 

During the presenttions, «ssistants sitting 
%o tha left and in front of the groups estinsted from 
minute to minute the number of pupils not paying atten- 
tion to the instruction. This ettention racord was kept 
for each parisd of instrustion. The assistants were 
trainsi. for the work by the writer “ho sopnied the method 
from that used by 4. °C. Morrison of the University of 


Ghiesgo Laboratory 3ohoois. 


s 


(4) Phe teste. Phe test given each group 





immediately following the presentation was a three fold 
test cade up by the vriter’s assistants, sonaleting firet 
of a Gompos'tion, second a question teat, and third a 
shart or drawing test. Phe composition test was a spon- 
taneoas report by tre pupils written on the story of a 
mountain glacier. The gueetion and chi rt test vere 
mimeozraphed on a single sheet. Haeh greup reselved 


the folloring instractions before etarting the tests; -- 




















"Yiret write your name, 
grade, and homy teaghor at the 
top of the blank sheet. Then 
write a]l you can remember of 
the story of a mountain glacier. 
Ae soon as you have finished your 
eompositéon turn that sheet face 
down on your desk and then IT wili 
give you your cquéstion sheet. 

"Refore starting to answer 
the cuestions write your name, 
grade, and home teacher aft the 
top of your question sheet. Then 
fi11 in as many of the blank space 
@8 aS you came You will be given 
time to finish. When you have 
finished fold your paper through 
the middle and bring it to me at 
the deck.” 


The papers vere scored b) the writer's assist- 
ants twice, The gesond scoring served a6 1 cheok and 
was Jone by 2 second sseistant six weeks later. The 
method of scoring the compositions ie dessribed above 
on pase 164 , 

The crestion test ond accepted anawor key are 


as folliowa;~« 
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1, Where does snow accumulate? 


eS 


2. Of what.are glaciers composed? 


ee UEnEnIEEnEnEEIENEEEREREEEmaeenenssemed 
? 


3, What causes ice to form? 


4. where are giaciers usually formed? 


Bis 258 - causes them to move. 








6. How do glaciers move? 


7, How are cracks and crevasses formed? 


a 


8. A moraine is composed of 5 





9. The gravel pile on a glacier behind trees is called 


10, Name..the kinds of morraines. 





11. How is-a-glacier table formed? 


a ae 


i2. What happens when a glacier reaches the sea? 





EL 


HS What is. an ieeberg? 


“14, What effect does the weather have upon a glacier? 








15. A melting glacier forms a € ota 


a er eee 


16. What is formed at the outlet of a stream? 


a a RS A 
: 


17. How is it formed 








18. are deltas inhabited. 





19, On back of this shvet illustrate (a) crevasse, (b)} glaaier table (c) delta. 


20, Tllustrate the tve tyoes of merraine en back of this sheet, 










Nie eae ce aia eRe meee 





SPO niemnminnacniiiraletrminaesbsnanaaii NGS elsusdiesdsitmcinnnaliaina Nei atiialbaitsines 





Leh (9) sided eogeets fe aoyeevon (s) _ BA ce eke pit % ine 10. 





Sb toed ne bes “3 eat absiieels 


af 
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{1) 


— (5) 
(1) 


a) 
() 
(1) 


(1) 


(3) 
1) 
(4) 


(1) 


(1) 


i. 


{1) 
(1) 
(1) 
(1) 
(1) 


scoring Key Used in Sxperiment Nine 


Value of each question in points shown by number in brackets 


i. 


Ee 
Se 


4. 


16. 
17. 
18. 


to left of questicn. 
Up high in mountains, or high in the mountains, or on 
mountain: tops. 
Snow, ice, rocks, gravel, and dirt (one for each. ) 


Weight of snow, or Packing down of snow,or weight ani 
melting of snow. 


In the mountain valleys. 
Weight, or gravity. 


Slowly, or.very slowly, or an inch a Gay, or a foot a 
day. 


By the glacier bending over a steep slope, or by going 
over a bump in a mountain. 


Rocks, gravel, and dirt. (ona for each.) 
A momine, 


Medial, terminal, lateral, and sub-moraine or midal e, 
end, or side (one for each). 


By the sun's rays melting the ice from around a big rock 
on the glacier. 


Large pieces break off into the sea. 


A large piece of floating ice, or a piece of e glacier 
in the ocean. 


It melts it back, or melts it. 

Stream or river. 

A delta. | 

By the dirt washed down by the stream. 


Yes. 


Fotal questions £7 points. 
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(3) 19. One point was given for each reproduced correctly. 


(2) 20. One point was given for each moraine reproduced 
correctly. 


Total chart 5 points 


Grand total 3E points. 


(Note. In experiment elsven an additional 
drawing was requested of the pupils. All the groups were 
asked to “draw a cross-section of a glacier." Sach item 
correctly reproduced was scored one point. The "items" 
accepted were, the momines, layer of ice, layer of 
Snow, crevasse, mountain tops, valley, icebergs, and 
séa. This drawing represents s ee cee of chart 
3 shown on page CS4 ,) 

















, The memory tests were administered to the 
four groups five weeks after the original tests. Groups 
Band ¢C of the eighth crade were given their test January 
17, 1922, in theassembly hall. After the groups were 


assembled the writer gave then the following instructions: 


"How many remember the sto ry of a 
mountsin glacier which you heard me tell or 
saw in the film, before the holidays? (Show 
of hands. ) To-day I am going to give you 
another test to see hoy much you remember 
about mountain glaciers. fPut your name, 
grade and home teacher on the blank cheset, 
and write 2 Composition about the story of 
&® mountain glacier. When you have finished 
your composition, turn the paper over on the 
desk, ond I will give you the question sheet. 
Then write your nane on the question sheet. 
Answer as many of the questions as you can. 
Vhen you are thru, fold your papers together 
thra the center, and bring then to m. 


fhe seventh grade groups © and D were given 
thair memory test the following day, January 18, to 
correspond to the same length of time between the 
eighth grade groups. 

A%& the same time the memory tests were given 
January 17, eleven pupils from group A of the eighth 
grade were given the same test. This gmwup had re- 
sceived no instruction on the Story of & Mountain 


Glacier, and were selected from group A at random. 
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Tre instruct ons given this group before taking the 
test follow: 


To-day I am going to give you a test 
on the 8tory of a Mountain Glacier. You have 
not received any instruction on this topic, 
bat I want to know how much you know about 
glaciers already. Write your name, csrade, 
and teacher on each sheet I give you. On . 
the blank sheet write 4s composition on the 
story of a mountain glacier. When you have 
finished your composition, answer as many of 
the questions as you can on this question 
sheet which I will give you. Whe you have 
finished both tests fold your papers together 
thra the center and bring then to me. 


These tests, written by the uninstrusted group, 
as well as the memory tests were scored in tha same 
manner described above on page 25% . The second 
scoring was done seversl weeks after the first scoring. 


This served to check the original scoring, and to in- 


gure greater accuracy in scores themselves. 


THE RESULTS. The scores made by each 
group in experiment nine were tabulated by groups and the 


averages were calculated and recorded in teble 21. 
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‘These averages reveal that the chalk-talk 
groups made higher ecores than the film groups in each 
item of the original three fold test in both grades. 
fhe “4 fferences between the two seventh grade groups in 
the question and chart test is very small, a difference 
of only .76 points or 5.9% on the question test, and .03 
points or 1.1% on the chart test in favor of the chalk- 
talk group. The chalk-talk group, seventh grade, wrote 
longer compositions than the film group by 9.44 ideas 
per composition on the average. The iifference between 
the two groups in the total score is 10.13 points making 
the total score of the chalk-talk group 34 pe cent higher 
than the film group. , 

The eighth grade film group "3" made a noticeably 
lower a¢0;e6 on thse test than the chalk-talk group mo", In 
fact, the performance of the film group in the eighth grade 
is lower than sither of the seventh grade groups in each 
item of the three fold test. The writer is at a loss to ex- 
plain this performance, since the factors throughout the 
administration of the test were nearly constant in each 
group. Wothing happene’ during the conduct of experiment 
nine to account for the performance of group"0 "which was 
observed by the writer or his assistants. 

The scores made by group "OC", eighth grade are 
lower than the chalk-talk group by 3.91 points or 
$3.1% in the question c 
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test, by 1.87 points or 110.0% in the chart test, by 
4.27 points or 50.7% in the composition test and by 10.- 
06 in the total score. The total score of the ciaik- 
talk group is 37 per cent higher than the film gramp's 
total score. This is almost the sume relationship be- 
tween the total ssores as was found in the seventhgrade. 
An examination of the scores made in the momory 
test shows that the rmsidual score for the seventh srade 
film group "D" is higher in each item than the chalk-talk 
group "0" with the exception of the canposition test score. 
The differences between the two groups, however, 
are vory Slight being less than one point in each item. | 
‘The percent of loss is therefore greater for the chalk-~ 
talk group than the film group in each part of the test, 
the most noticeable difference in loss showing in the com- 
position test where the film group only recorded a loss of 
4 percent as compared to the chalk-talk group's loss of 
41 percent. 
The residial score recorded by the eighth grade 
groups shows the chalk-talk group to have the higher score 
in each item with a total score 12 percent higher than 
the film group in the question score, chart soars, compo- 
sition score and total score. In experiment nine the film 
group's percent of loss is lower than the chalk-talk group 
in every item of the three fold test in bothgrsades. This 
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result adds more weight to similar finédings in experiment 
six, seven, and eight. 

The uninst:ucted group which took the three fold 
glaci er test performed as shown in Table 22. 





Ave. Ave. 


) Ave. score in- Ave. 

chron- intel- telli- Ave- com- 

No. ologi- li- § gence gques- Ave. posi- Ave. 

: pau- cal gence quo- tion cmrt tion Total 
Group Grade pils age test tient score score score Score 





; uninstruc- 8 il 12.85 93.65 106.4 4.09 e277 8.50 12.86 


fable 22. The scores made by the uninstructed group in the 
8th grade in the glacier test. 


On comparing the scores maie by the tninstructed 
group with the average of the average scores in each item 
of the test made by the eighthgrade groups, we find that 
the uninstracted group made a score of 29 percert as high 

- the average in the question test, 10 percent as high as 
the average in the chart test, 53 percent as high in the 
composition test and a total score 39 percent as high as 
the average total Score. 

This indicated that the eighth grade pupils head 
gained some knowledge previcus to the experiment concerhing 
mountain glaciers from their geography class room work. On 
inguiry this was found to be the case. From the viewpoint 
of previous knowledge the chart score vas least affected by 
that factor. 

‘Another factor should be considered in this eon- 












“namely the make op of the test itself. A crite 2 
ination of the tost gaestions shore that DC oe. 





ve yr to a number of the cuestions can he found 


assistants who ma.d0 up the test failed to remedy 
that sitaation. The writer was unable to correct this 
| camel Wiens the exporiment since he wae to give the 














fhe attention anelysie wae made in teras 
of the oumber of pupils act paying attentioa to 
_ the preseatation per minute. The essistant weking 
the analysis was instructeé to watch the group en¢ 
record the number of pupils who were observed aot 
paying atteation. She assistant sat ia front of and 
to one side of the groups 

Zhe methoé of retcrfing the anslysis was as 
follows: first, @ line was érawa ant below the line the 
Bamber of pupile in the section wes piseeé as a 
éenominstor; then the line was Civideé into phases 
of a minute cach. fhe lapee ef time from the beginning 
ef the period wee Lafieated by the upper row of figures 
workeé with the mimte sign fhe numerators immediately 
above the line inficate the number of pupile in attention 
from time to time. The frastion et the right is the 
computeé total average time in which the class was in 
@ learning eituations 
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ATTESTICN ASALYSIS 
BYP SRIMSSE 41 a8 


aoe e- Se oS Ue Ue Ue 28° 33" 28° ie" 
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Group ©, Chelk-talk. Seventh grate. Pecmber 14. 


Observer Mise Neville. 





Group PD, Film. Seventh grade. LPacemer 14. 


Observer Mise Stuert. 


Aries 


a) 


ohare 


cae 
eee). 
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5B" 6" 7* @* 9" 16" AL" Az" 139° 
= 90.81% 
Group 3, Ghalk-talk. ighth grade. Decembar 14. 
Observer Mice Hilgaré 
mie S64" Se" 66" 7" 8 9" 0" 22" 38" 45" 
2 87.80% 





Group C, Film JSighth grafe. lbetember 12, 


Chserver Miss Neville 


* Atwooé's contimeé @rawing boreé the chilfren at this point. 
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The aceuracy of this method of attention 
amalysis is of course open to criticism, Even 
though a pupil mey appear to he in-attentive, he 
may be paying strict attention, ami vice vik: How= 
ever, s child might be paying ettention without locking 
at the lecturer in the oral group, but not without 
looking at the screen in the film group. At any rate, 
this method serves as a check on the attention situation, 
whieh if more accurate than the opinion of the observer 
of the class period a8 a whole, 

fhe per cent of tims dvoring whieh each group 
was at attention during the presentation reveals that 
the seventh grade groups were not as attentive to the 
presentation as they should heave been. The sttention 
in the film group wee slightly better than in the 
ehealk-telk group. in the aighth grade the cheik-talk 
group seemed to pay more attention to the presentation 
than the film group. 

fre notisesbie fact was reported by the 
observers of the film groups, namely, thet toward the 
end of the ception of scene in the film the pupiis became 
inattentive and restless waiting for the next scene or 
Gaption to appears 


fhe contention held by film enthusiasts that 


one always secures one hundred per cent ettention te the 


showing of a film is not upheld by the analysis reported 


- above. 
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Expertsout 10, 


; PSS TS PROBL SMe _. One of the ma jor y Reali of vig- 





2 aiis is the stersograph. Bxperiments one to nine 
2 only dealt with BiG fila, ‘the slide, the wall mp, 
the blackboard sketch and the charte It aie decided 

. organize expariment ton to vompare three different 
nd2@ of instruction; first, a stereaptioan lecture; 








& Giseuaeion supplemented by stemncemehas, os, i 
4, & film presontation. 
“pugaareTroH, oF a) age QQ) Subjects. 
| hein The apts selected . 49 act on subjeote were ; 
the paxhors of groape A and B eighth ersde ané A end Bo | 2 
These groups were oe 
: gaan aes SP into toe mans, by the mothed mete ae 





(2) Topic. "The Story of a Mountain Glacier" 
was selectei to be the subject of the unit of insture- 
tion. The film used in experiment nine was used in ex- 
periment ten for the film instruction. 

Charts copied from the film and one black board 
sketch prepare’ by the writer before each period of in- 
struction served to duplicate Mr. Atwood's draw ng in the 
film for the stereograph and slide instruction. The il- 
lustratiors in the film were duplicated by stereographs 
numbered 276, £19, 274, 275, 428 and 427 and slides num- 
dered 276, £19, £74, 275, 428 and 427 from the Keystone 
View Gompany's "600" set. 


(3) Presentation of the topic. On Lecember 14, 
1921 group "D" eighth grade was divided into for sub- 


_ groups a, b, ¢ and d by the method described on page . 


Sub-group "a" of group "Db" consisting of ten 
pupils was assemtl ed in the history classroom where the 
writer had arranged each of the stereographs to be 
used in the experiment in a pile on each desk in 
order of sequence. Each pupil was supplied with a 
stereoscope. This ten-pupil-group arrangement was 


made necessary thru the fact that there were only 


ava 








in Pr ee ONG een 
eae 7 73 


ree stereoscopes. available for each groupe It was 
essential that esch pupil have one set of the atereo~ 
graphs and one “tereoscope so that the time of pre- 
sentation could be kept constant and no time wasted 


in passing stereoscopes and stereographs from pupil 


to pupil. 
The writer had at the start of the period 
two charts copied from the film hanging from the 
blackboard and one sketch from the film drawn on the 
blackboard to duplicate the work of Atwood shown by 
the film. 
As soon 48 the pupils were settled in their 


places the writer gave them the following instractions; 


"Poday I am going to tell you the 
Story of a Mountain Glacier. On your 
desk is a stereosecope and stereo 
graphs. You 211 know how to use them 
do you not? (Show of hands.) When I 
start talking pick up your stereoscope 
in your left hand and hold it in readi- 
ness to use. Turn over jour pile of 
stereorzraphs and when I tell you to 
look at your first picture put the 
stereograph in the holders and look at 
the picture. From time to time during 
the talk you will want to look at thé 
blackboard and the sherts I have here, 
I will tell you when to look st the 
blackboard and when to look at your 
next picture. 
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Pay strict attestioa to all you see ; ie 
Or heer for I em going to give yau 

a test to finé ont how much yor have 

learneé about Mountain Glaciera. Ia 

you ell underetenad what to do? (Skew 

of hanés. One boy necéed farther 

empianstioan.}) 


7 The presastation of the topic leste4 for 13 

} minutese 4 stenographer Was presest snd recorde? verbetia 

the oral iastraction, The steaographic report of the Ae 
oral lastruction fellowe:- 

















fhe etereogrephs used in this 
experinent sre insérted et this point 
and should be oompered with the ovts of 
the film shown above, the Slidea were 
exazt oopies of these stereograpahs,. 


The stereographs were shown in 
the following order;- munbers 276,219, 
274, 275, 428 and 427, 
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Qs] Inotraation siren to stereograph Groap, 


I am going to tel] you this morning about the etory 
oF a mountain siacter, that ia, how it fe formed, and what 
it dosed. 


In the firat pluse, 2 mountain glacier ie formes by 
the agcamiistion of snow high ap among the moantain tops, 
which falls ani rolls down into the vallez ani fills it 
ups You see in your stereossore, & platare of & high 
mountain, amd oa8 notice that on each side of the roonteain 
there is 4 Slacier which comes dorn to form a tis glacier 
at the bottom of the mountaine Ths snow my be two or 
three hundred feet in places, and when the snow falie it 

forme @ big heavy masa; jast ss you make a snow bell by 
packing it together, which forme ise, thia heavy masse of 
anow weighs doen the snow undernesth andi forme ic3e under- 
neste 


Here you wili see *« cross section of « big mountains 
here is the high mountain and the snow is oweing down, re- 
presented by the top layer, and fills - the valley, and 
here it beaomes so heavy that it packs down the snow une 

. 8erneath and forma 4 great cont of ice. How the slacter 
moves fjown the valley just dy force of eravity. It comes 
dorm hill; it simply Bas to move form hill. As it moves 
down Kill, it cerriee gown with 1% a tremendous amount 
of rocka, gravel, acnd, etc. You wee siong the sedges of 
the gnaw a jot of dark material which leoke like dirt, 
Theat is the socumalation carried down. It is celied a 
moraine, Now if you look here again, you will aee the 
Siftferent xinds of soraines. 4 srees seation of the glacier 
in this @aehion- +e have here aiong the side of the moune 
tein the glacier as oarrying dorm with 1% ® certsin amount 
of dixt and gravel, That ie the lateral morsine. Then 
when tvo glaciers in little valleys come together, 4s they 
40 here in thig siacior, the lateral meraines continue te 
#0 ahesd and thst forms 4 series of reoks and dirt, ote., 
@long the middle ef the siacier. There you have treo of 
these series, That is salied@ a medial morsine., Then se 
the giseier somas down the hill, it drags some rocks ane 
@ermenth, and that is esllieé a gubemorsine. Hor the «la<- 
cier comes Zorn into the valley <an@ begins to nelt sway 
ints the ovesn, and thie rock thst comes with it, and thet 
mea at the end of the glacier is oslled the end "moraines 
‘Sere you have four kinds of moraines: gnme on the aive, one 
in the sladdla, one underneath, and chen the accamilati on 
that somes into the vallage 





Another peculiar thing about giaesiera ia that #6 
want to caneider ie the fast that shen they go over s 
bump on the mountain they orack. Look at your nex$ 
pistare., You gee a big mountain has enneed « bia erack 
in the ice; that ig s oreveagse, an¢ this ig hoe the ore- 
vaese is foes. It S0ea over 4 busp and eracke and thie 
ig all line’ with ics on each aide, and if «4 man falie 
inte one of theee srevagses he is itkely to be kilied. 


One of theses erevnaces may be two or three hundrad fact 
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‘Now look ot your next picture; you will see another 
pisture of a crevasse, or big orask in the ise, and also 
the top of the lateral morsine on the side of the glacier, 

All that material is carried along with the glacier doen 
she mountain side, and here again is another big crevasse. 


2 Now another peculiar thing abort the glacier is the fact 
that we have s formation of so-called glacis] tables. There 
you see & number of big cracks in the ice, The glacier 

table is formed in this fashion. Here is your glacier across 
tha top, and then there is 4 big rock on 4 glacier and a part 
of & moraine, The sun's rays come down on the glacier 

-and melt away the ice anderneath the rock, and this ice is 
left in this fashion underneath the rock, and this ice all 
melts away, and we have nothing bat {ce here left. 


. After the glacier has moved down the mountain side, if 
it is near the ocean, it rans down into the valley and 
reaches the ocean and breaks off and forme big ice bergea. 
It keeps rolling down the mountain side, and here we heve 
the ocean level, and this is the depth of the ocean=an4 breake 
eff ice into great chunks of ice, which flow away, and are 
called icebergs. If # ship comes in contact with 1%, it 
sinks. Here is another picture of a glacier reaching the 
valley, and having icebergs break off and flow away in the 
ocean. On the othor hand, some glaciars are not near the 
ocean, and they come down into the valley in somewhat this 
fashion, and here we have the formation of land, all along 
through the valley, and the glaster begins to melt back, 

It is too warm before it reaches the ocean, and 4 river 
forme which goes in this fashion and carries this sub- 
moraine and terminal moraine out into the ocean and forms 
a delta. Along the side of the bank people in this delta 
valley build houses and live there ani enjoy life; in fact, 
the state of Tliinoie is a moraine which has been left, 

and the Mississippi River is carrying this material down 
and formed & delta in the Gulf of Mexico. On the next 
Slide you will see a picture of a glacier which has melted 
back, If you look at the next slide you will see a picture 
of & glacier which hss sotually gotten to the valley and 
formed a stream, whish will become @ river, and later 

forms material for a delta, and peonle live in the valley 
thus filled up by the stroam, caused by the malting of ice. 
It is when the climate becomes too warp. 
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AB S008 88 the presentation was finished the 
group was placed under the esre of en sssistant, passed 
to the sescubly hall aad given the test. 

Sub-group “b" of group PI followed sub-group 
"ea" to the history cless room and received its instruction 
which was «<n ex ct repetition of that given to eub-group 
"b" deseribeé above. : 

Sa Tecember 15, 1927, group A sighth grate was 
éivideé into four eub-groups a, b, «, saé 4 by the method 


feseribed on pege!/24,_ Sub-groups a sad b of group A vere 





ee  gesembhed in the seopraphy cises room ané given the follow- 
i ing instructicas:- 


"foday I am golag to tell you the 

! | Story of a Mountain @lecfere My 
i éiecuscicn will Se supple eated by dravings, 
. Charts and leatern eilves, Pray strict 
| ettection all you heer end eee for I 

am golag to give you « test at the end 
i of the periscé to find out how much yor 
.: knew about mouateain glaciers." 


She stereoptiaan iseture «ad éisenssion lasted 
y\ 13 minutes. A stenographer wee preeent and recorded ver. 
a 
. betim the oral pre entation. Tho stenographer's re~ 


pert of the oral instruction follows:~ 

















Oral Instruction Given to Stereopticaa Group 


foéay I am goiag to tell you a etory about e mountain 
giacier. Ia the first piece, a mountain glacier is the 
result ef the accumulation of snow high up among the 
mountsin pesake, and you see here in thie chart the high 
mountain peake where the enow hac fallen ¢own, year after 
year, becsuse they beve contintal enow there, ané fill up 
the valley two end three huntre® feet seep. Now the 
weight of the snow in the valley ceuses ice to form unfer- 
neeth the giacier. fhis snow slso melte ent runs Cowan 
just like you make an ice snow bell, ané we heave thie ice 
foming underneath the giacier ené €own in the valleys. 
After the glacier eomesr a trenentous amount of snow eng 
ice, an€ it begins to move slowly down the velley by force 
of gravity, becsuse it wants to go Gown hill, ané it eliées 
along fown the valley. If you look at this sliée a minute, 
I will show yor a picture of the glecier. See, the snow 
has accumulate? high up amoag the mountain peaks an¢ the 
Valley is filled with enow, ané underneath there is ice, 
aaé the glacier te the left anf right gcin in the big valley 
to form anothes glecier, which goes fewn anc begins to aclt 
where it becomes warm. 


& peculier thing ebout the glecier ic the fact that 
as it moves ¢own the valley it secwmuletes a let of Girt, 
rocks an¢ gravel slong the liae, espesisily ia there, ané ia 
here (the Gark lines). that is the accumulation of gravel 
en¢ Girt ac the glacier movee sown the mouatsin cide. Ia 
this chart you see also represente@ these rocks here oa top 
of the giacie:, which ie is cross section, ent some of these 
rocks come from the siée of the mountain, some roll (own from 
the mountein on the glecier. Here we heve another cross 
Beo6tiON. Jaterneeth (here) is the bottom of the valley, aaé 
the mountain et“es, and here is ies, enf on each sif¢e of the 
flacier we heave a moral ae. fhe moraine is thie aecumulaetion 
of rocks ené Girt an¢ gravel, thst we have spoken of, aaé we 
have side moraines ane then metial moral net. The eife 
moraine is sometimes calleé e lateral morei ne. Row the 
eiée moreine is the result of the eaccumuiation of rocks 
along the siée of the glecier next to the scuntaia well. 
Shen when two glaciers, one in each valiey, come together, 
ané begin to move on ¢own lato the velley below, this 
eeenmulistion of rocks slong this sifée ané this é1te 
(pointing) continue to move with the glecier, anf you finé 
in the aiG@éle of the glacier a pile of rocks ané gravel ané 
stone, ete., an¢é that is called e meéial moraine, as i have 
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pointe? out before. In thie picture you have two mefiel 
moraines, one at thie point, an¢ one st this poiat (pointing). 
Then es the Slacisr moves slong own the mountain siée, 

it also carries s certain semount of rocke an¢ gravel with 
it anéernesth the glacier, ané the material unéerneath is 
Calle@ a sub-morsi ne. The sub-moraine unéerneath ant 

the lateral moraine slong the eiée, en¢ the aedial moraine, 
ali kecp going Cown the velley with the glacier; whea tie 
flacier reaches the oceaa, an¢ thet melts, this aceumula- 
tioa of Girt ané stone ané rock ané grevel is left there 
in great piles, ané we cali that the termianl or end 

moral a6. Here we have four Kinde of moreines: the setial, 
the side or laterel, the eub or te:ninal. If a glacier is 
going srouné s tree the tree will sometimes ceuse a great 
éeal of rock to etop behiaé it, and we call that e moraine. 
4e the glecior moves down and whes it hite e bump; the fee 
cracks ané we get & great crevice, cr splitting ef the ice, 
ané here is the glacier moving own the mouatein very 
Slowly infeet, and it hits this bump, aaf as it goes over 
the bump it makes a crack. Some times it is two or three 
hunéret feet éeepe It is dangerous to climb in the 
mountelius, an¢ these mea here are looking own inte this 
crevice maybe hundreds of feet feep. Sometimes e mountain 
Climber falle into thie erevice ane is killed, ané the bodies 
Sre aot founé until the glecierse have come into the valley, 
where the softy is fount in the ice. 


ow in the next slide we see another crevice picture, 
ant with it a lateral moraine. Be See there this great 
scoumulatien of recks and gravel oa the top of the glacier, 
gné also @ great crevice ia the lee where the glacicr hes 
bent over a Slope in the sountaine. Acotherc curious thing 
about glaciers is the fact that certain stones which are 
very large resting on the ice fera glacier tables. Giecler 
tables are explsiasé ia the following manner. Ieok at the 
little chart ‘own here. Here is the surface of the glacier 
ané the stone restiag on it; the cun's rays beat fown there 
above, and melt the iee away from the rock, ali except the 
ies right unger the rock, an€ az a coage uenee we have a 
table, mate of ice, with a stone resting oa top of ite 
that is what you ees here. These are glacier tebles. 
Hany times the stones slip off. there aré also some 
¢revices which heip to meke thie leok like you were amoag 
mountsin tops. Theat if how the glecier table te formed. 
gow, a& the giecier moves éown into the velley, am as 
the valley leads Gown to the ses or ocean, the glacier 
will break off anc form ice herge. In the Ghart which 
is uppermost to the left of th picture, the glacier has 
reached the ocean ané has begun te break off, anf these 





ice bergs are floating away, ané hanére¢s of thousaafe 

of these break off anf @rop iate the sea. ve can 
represent it here in thic chart. The glacier moves 

down the mountein very slowly until it hits the sea 

level, ané then these great huaks of iee bresk off into 
the sea ené we have ice bergs. Of course, if chips: 

run inte the ice bergs, they generally mest with ¢isaster, 
ané of course they ere very Cangerous en that eccount. 

Oa the other hani, if the glecier comes fown the valley, 
as it Goes ia many cases, anc @oes not reach the sea, 
because it is teo warm, or the cea is too far away, it 
begine to selte Thus, the giacier begins to melt ané 

in melting,of course, & great amount of water runs away 
iato a creek, an@ later the eccumulation ef thie weter 
forms a river, an¢ the river carries the dirt ané rocks ané 
stone Cowa into the valley an¢ fills up the velley, relis 
out to the oesean, ané forms a éelte. There is a pictare 
eof one of these gleciers far eway from the ocean, t 
which is melting ané has reacheé this poiat in the velley, 
ané a streem is formed; thea it runs ¢own carrying with 
it this meterial of rocks ané gravel that nave accumulated 
at the ead of the glacier's trip. If we could imagine 
here the glacier malting beck up te this poiat, we woulé 
have se river coming ¢own here an¢ forming a Gelta, buil¢iag 
up laaé in this fashion; an¢ thea people builé their. ; 
houses ant live along the eiée of thie ustaurally fomeé 
Celta or valley. I have aaother pieture ehowing how 

the glacier melte back to form s atronme fhe etream is 
at the right, running from the glacier, as¢ this, in tura, 
carries this material on into the valley, ant eveatually 
it reaches the o6ean ené fille out a big @elte. 
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At the ené of the presentation perioé the 
group wee pleceé unter the care of an arsisteat end 
passe@ to the sesembly heli, where if was given the test. 

Sub-groups "e" and "@" of group D, eighth 


grade, followeé sub-groups "a" ané “b" of group A te the 


geography cless~reom. The following instructions were 
given this clasts: -- 
"foéay I am going to skew rou a. 

film which tells the story of 4 mountain 

glacier. Pay strict atteaticor to ell 

you see, for you will be given a test 

at the en¢ of the period te finé out 

what you know about mountain glaciers." 

the fila fastrection lasted fifteen uinetes. 
This was two minutes longer than the time of iastruction 
@iven the other groups. ‘The projector used ray a 
be Vry portable which requireé a rheostat a¢ justment 
te equal the spee? of the American projector. This 
aé justment was not preperly mate,with the result that 
the projeetion time was fitteen minutes instead of 
thirteen minutes. (See page for an outline of 


the filme) 
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On December 16th groupe A ant B of the 
Seventh grate were civiéed inte sub-groups, four to 
each group, eat were given instrauctioa exactly as 
Ceseribed above for the eighth &reée groups. Sub- 
Groups "a" aaé "b” of group 4, Seventh grate, received 
"sterecgraph"” inatrauction ané eab=-sroups “a” and “b" of 
“group 5, £eventh ereée, reesived "film" iastractioa, 

{4) fhe festa.  Immefiately following each 
presentation period the three folé test éeeeribeé in 
@sperigcat aine was administereé te eaeh group by the 
writer's assistants, 

Siz cocks ister, on Jenuary 18, 19, ané 21, 
memory tests were given the respective groupe te 
sorresponé t+ the aates of the firet prosentation 
the uetheésef giving the menory test en the tas tructione 
to each group vere the same Se those given to the groupes 


ig experiment ai ne. 
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She pepera wera scored ead eheske® by asvist~ 
ente at the sanc time the «pers cellscted from experiacat 


alae ere ecoreé ané sheeke@. (Por e fall ¢oseription of 





the teaets «n¢ ecoring wee poe? 51-25 experiacat al nas) 
ES RESULTS. PFapliie whe sere abesat from the 

memory test and the correspoadiag pupils ia the other 

groupe were thrown out ef the fine) tebul tien of ssores 


in erfer to etusil ¢ the groups in aumber, age, iInteiiigence 





teet seowe ané intelligences quotient. Furthermore the sube 





growee were recoubliaeé fate lerge groups by oleeing 12 
tha groupe which bié "flim", “estercegraph” aaé “eliée™ in- 
etruction uster their respeetive hosting rogarflees ef 
@raée. Thies wae @ose ia orfver to agualise tha chaace fec= 
tors bs the weight of sesbars. Hence, three groupe of 

3? puvile «sch were forseé which will be Cesigastce as the 
"“etercoprach," #ii¢e", end "Film" groupe respeet! veiy. 


The evarage segreas mate by exeh group La the 





thres fo14 test were tabul«teé =a@ sre shows in table 2%. 
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An examination of Table £3 shows that the film 
groups made the lowest score in each item of the three 
fold test. This same result was found in experiment nine. 
The 81446 group made a slightly higher score than the | 
stereograph group on the auestion test and chart test a 
aifference of .50 points or 3.4 percent and .1i or 3.9 © 
percent respectively. However the Stereosgraph group made 
& score higher than the slide group in the canposition 
test and total score by 3.£5 points or 14.0 percent in 
the former and 2.64 points or 6.4 percem in the latter. 
The total score of both the slide and stereograph groups 
Was over 10 points higher than the fibm groups total seore 
which vhen stated in terms of percent shows the slide group 
' to be 35 percent higher than the film group and the stereo- 
graph group to be 45 percent higher than the film group 
on the total score. (ixporiment nine showed the chalk- 
talk groups to be 56 and 57 percent higher than the film 
Zroups by the total score in grades 7 and 8 respectively.) 

The memory test reveals a percent of loss for 
the film group lower than either the stereograph or siide 
group in each part of the test. Thie rasult is the same 
as that found in experiment nine. However, in the resid- 
ual score the film group is lower than either the slide 
or stereograph sroups. The residual scores made by the 
Slide ané stereograph groups are too close together to 
Show any advantage for either sroup, the total score te- 
ing .<8 higher in the slide group. Howdver, there ig 


~ 


Sgaytie ty bo 
ate 


et ; 
ovary 


| pale 2 















lids groups oné that is the foot thet the ae 
| group wrote # larzer nausber of aeceptable iéess inte 

: ite fompositione thea the Slide groups by 14 percent in 
the origins] teet sa¢.13 percent in the semcry test. 

| ‘Likewise the stereograph group surpaseeé the film group 
in the compocition test by 60 pereont 1a the original 
test aaé by £4 soreent in the memory test. 
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Experiment Eleven 


PROBLEM. A third experiment using the film 
"The Story of a Mountain Glacier" was orgenizeé to check 
the results of experiment nine. This thiré experiment 
was & comparison between the amount of information gained 
from hearing a teacher tell the etory of a mountaia glacier, 
illustrated by sketches, with the amount of information 
gained from seeing one showing of the film 

DESCRIPTION OF THX SXPERIMENT. (1) Subjects, 
The Leal School groups A, B, GC, ané@é PD of the fifth an? eixth 
grades were selected te act as subjects in experiment eleven. 

} (2) Bople. fhe film @eptoting the story of a 


mountein glecior served se a besis for the inetruction 


_ presented in experiment eleven. The teacher, using two 


echarts ané one blackboarf sketch copied from the film, 
attempted to duplicate the film's material as closely as 
possible. | 

(5) Presentation of topic. On Jamary 6, lore 
6roups A ant CG of the fifth ané sizth graéee respectively 
were assembied in the sixth grade room @eseribad on : 
page /217 F They received the fol- 
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lowing instructions from the writer: -- 
"Poday I am going to show you a 

film whieh will tell you the story of a 

mountain glacier. How many kaow what 

& glacier is? (Show of hanés indicating 

that very few kaew what eo glacier was.) 

Pay etrict attenticen to all you see, 

for you will be given s test at the end 

of the periof to finé out how auch you 

heave learneé ebout mountein glacier.” 

The film was showa the two groups. The time 
involveé was thirteen minutes. (See page 250 for an 
outline of thse film.) 

Simultaneously with the film instruction period, 
groups B ané D of the fifth ané eixth graées, respectively, 
were receiving their oral instruction from Mise Wiley in 


the fifth grate room The preliminary instructions which 


‘were given to these groups follows; -- 


"Today you are going to hear the'’Story 
of a Hountain Glacier’. How many know what 
@ Glacier ist (Show of hands.) Pay strict 
attention to alliyou see an? hear, for you 
Will be given @ test at the enc of the 
period to finé out how much you have learasd 
about mountain glaciers." 


, The teacher then began her ¢iacuesion end 
continueé for thirteen minutes. & stencgrepher was 
present who tock the following verbatim account of the 


teacher's oral instruction: -- 
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Tesl School Lecture on Glaciers 
given by Miss Wiley, January 6, 1972 


I am going to talk this afternoon about a glacier. 
I know you people would like to know how much you can fin¢ 
out about glaciers, ané Mr. McClusky ie giving this teet so 


that you an@ some other people can fin aout about this. 


Just think sbout a place in the Northern part of the 
United States, probably cown in the Michigan, up ia Green- 
land, or the Northern part of the United States or in 
Canaca, where there are high mountains, like these that you 
see here, like the tops that you see here, or on the black- 
board. In most of those placet it is so ecolé that ail the 
year arouné you have snow. This snow gete Cesper ani 
deeper and deeper, and the deeper it gete, the harfer it 
aged @own, until finsliy at the bottom ali that you 

ve is something that is just like you have in your hanég 
when you make a enow ball, and jou Enow the haréer you 
press it, the more water drope, ané the more like ice it 
gets. How when this mow pilet up like it éces, antil it 
is -three or four or five hundred feet feep, then you know 
at the bottom it has changed from enow until it is ice. 


Now after awhile, it is going te keep preesing so 
haré that thet which is unéernesath is going te push out. 
it i@ just like you presse comething real soft, so that at 
the bottom something is going to push out. At the top 
of one of these monntains thie snow will begin eat the 
bottom to push out ane downe How how fast is it going 
to come éown the mountain side? That éepents upon how 
steep your snow ise The harfe> you press, the fester 
YOU 0e It depenis upon what kind ef é@ay it is. iz it 
is going to be warm, the now will melt fast, anc the 
snow will come down the mountain fester. In the winter 
time, it will move very, very elowly. On €ome mountaias 
it moves one or two inches e Gay. On Other mountains it 
moves two to four fect a day, ané on tome mountains it has 
been known to move fifty or sixty feet a ésy éown the 
mountal me 


How let us leok here; here is the mountain ami here is 
& mountai ae In betwoea these two siées, ané in between 
these is a valley, ané the saow from these two glaciers 
finally comes into the valley ané will become one. Now 
when all that comes tegether, there will be places that 
will move faster than others. In the center, it ie going 
to move faster then oa the cices, On the mountain siées 
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are little parts of land on which may be trece that will 
holé it back, while in the midéle it will push out like 
this. That which is on top will move a little faster 
than that underneath, after it has starteé fown the 
valley. #ow, beceuse the mounteins are aot the seme 
height there is something going to happen to the ice oa 
the bottom side. We are going to think that we are 
coming to a plece where some of the lané fute out of the 
mountain into the valley, and it will ge faster anf make 
a break. How all these places that treak in the ice 
look similar to thise 


These pictures show & crose section If I eut aa 
apple in two, you cag See a layer of peeling end a leyer 
of meat, ané the seeds; that is a eress section. If you 
eut across a tree like this, you see the bark ané rings; 
you see e@ cross section You just cut ¢own the mifdle 
of thie, and you have a cross section This hae come 
éown this sife like thie, ané off this pluce you make 
this crack orcerevice. 


Now as the ice moves along, it is going through some 
places where there wae no ice, ané will pick up something, 
maybe some rocks, Cirt that ie very fine, anf maybe some 
piews of gravels o11 sorts of things. In places where 
the iees block is so deep, it may even Crag a tree éown, 
ané 1% will bring that along right at the bottom of that 
ice. 


How I want you to think of the walk srouné the echcol 
house in the spring, after the snow hes been off the ground 
for a couple of weeks, an? it has melted, ané when that 
finelly ¢oes go away. You know how ¢irty the walk leoks. 
There are great layere of dirt that have been left there. 
This glacier comes cewn for a way end it foes not move, 
an¢é right there where it steps moving anf begins to melt 
back, it will leave this reek an¢é Girt anf everything, end 
that cirt* ané materiel which is left there is calleé ea 
norei nee. Some of this ¢irt is carrieé unferneath the 
ice, ané that ¢irt is called a eub-moraine. The wore "sub" 
means “uncer”. Now we have two glaciere, cne coming fewna 
this mouatsin, ané one dowa hore, anf each one of those is 
going to be carrying some Girt and some of this @irt will 
be ont on the side. There is amther wore that means siée, 
and that is latersl, and that is ealled a lateral moraine. 
Thus we have the lnaterel moreine or site morel ne. Bow two 
of these come together in hers, ané there are come lsterel 
moraines here end lateral moraines here, ant when the two 
@laciers come togethes thore two lateral moraines here come 
together in the center or middle, ané we have the meéial 
moPaines There are siée moraines, here if a site moraine, 
and these two make a mofial moraine. 
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low when the glacier comes to a plate it stope moving 
and melts beck anf the Girt is left. there, ané thet moraine 
is at the ené@ of the glacier, that is calle@ a terminal 
MOTEL Ae Sometimes we have a jut of this ice ané rocks 
and’ dirt that is tipped up, an?é we woater what happens to 
the ice underresth the rock. The rock ceee aot let the 
light through. If it happeas to be a big rock, this ice 
will sot melt underneath, ané the ice arouaé the glacier 
that @oes not melt is cealle@ a glacier table. This meves 
€éowa en@ sll this here is ocean Ané the glacier comes 
@own this valley until finsily we have it here at the 
water's edge, ané then when it comes to the efge pieces 
break off ané they gc into the water, end these are ica- 
bergs. After getting into the water, these are very, 
very dangerous. Some ice-bergs are some five or cix 
hunéreé feet tall, just as the glacier wae when it came 
foewn the mountai a. Now about cne-eighth of that ice-berg 
is going to stey above water, ané the rest rill stay unéer 
water, so you see it ie @anagerous to ships. 


When the glaciersmelt® where it is warm, in the 
warmer regions, they are going to leave & valley. Whea 
@ Tivor works down into the rocks it 18 sharp scccccserce 
The glaciers whea they melt back leave a valley like that. 
This has gradually melteé back, and that leave& a valley. 
This represents a valley. Now, wheat is in the valley? 
Underneath that gliecier was a sub-moraine, which was dirt, 
rocks, and vegetablee carrie€ unéerneath the ice, ané when 
that ice melts back, your valley is the ¢dirt, rocks ané 
gravel, forming land, an¢ these places in e river where 
they carry dirt are calleé feltas. When a glecier moves 
back, the remeining @irt, rocks ané gravel left ie called 
a éelta, anf then people come out to build homes ané 
farms, ane cities anf places to live, on thoge éeltes. 
In lote of places glaciers @ig lakes insteae of making 1m 4. 
In our Hew Engian¢ Statee we have glecier lekes; pleces 
where the ice was cut out by glaciers, ané these are called 
Slecier lakes. Ia Greenland and in tha Atlantic regions 
we have gisclers. 
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The atenographer reported th t the 
cite, ise Wiley, talkea very fsst, which is 
evident hen one compures the iength of her 
discussion witht that given by the writer in exper- 
iments nine ond ten. 

During eoch instruction period assistants 
recoried the cttention of the prpiis to the present- 
ation in terme of the nosber of -w:ile who were not 
paying attention fros minute to minute, (See rege 267 
. for descriction of this method.) 

(4) Zhe Zests. The pupils returned to their 
desks sfter the instraction periods were brought te 
& ciose ind sere given the three foid test dessribed 
in experiment nite with the exeartion th t they ore 
asked to orow a eross-section of « glosier in o@d- 
ition to the drawings e-lied for in questions ig on £0, 

@he memory test was séninietered on Feb 
fusry 17, i922, six weeks after the origin’ test. 
(Note: For s fall cccount of the test, the preiimin=- 
ary instructions, and the method of scoring the 
papere, see ez eriment sine, pages 257-259 Pr: 

RESULTS. the ver.ges aude ‘by the groups 
in experiment, are chown in table 24, 
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fhe average scores mate by the groups in the 
original test in experiment eleven show that the film 
group ranks below the oral group in each grate in avery 
item of the test exeept the composition test in the fifth 
grade. 

Phe oral group surpassed the film group ina the 
Sixth grace by 51.5 per ceat in the suestion test, by 47.3 
per cent in the chart tect, by 42.5 per cent in the composition 
test ane by 38.2 per cent on the total score. 

In the fifth grafe the crai group surpassed the 
film group by 51.6 per cent ia the «ue: tion test, by 2.7 
per cent oa the chart teet, and by 7.5 per cent on the totel 
HOOT. fhe fifth grade film group was able to produce .66 
i¢eas on the average more than the oral group, a iffereace 
of .& per cant 

Ia generel these results are the same as those 
reporte’ in experiment aine. fhe factor which was not the 
seme ia the two experiments was tho introduetion of a ¢ifferent 
teacher into experiment eleven for the oral instruction, which 
Only serves to extablish the auperiority of the teacher 
Situation oa & more soli¢ fountation. 

The memory test seorse show the oral group to be 
higher thaa the film group ia the residual scores in the 
cueetion, uep, composition and total, in the sixth grade. 

Om the other hand, the retiduel seores made by the film group 
ia the fifth grace ere higher than the orsl group in the chart 


end composition score. 
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The per ceat of loss mate by the file eroup ia 
the sizth grace is lower than the chert group in the 
euestion, chart, composition and totel scores. In the 
fifth graée the film group resoréed a gein of &.8 per cent 


on the -uestion scere ané a lose of ecnly .8 of one per cent 


On the chart score. The orel group lost 40 per cent on 


the chart score and 16.7 per cent on the total score. 

the per cent of loss in every item of the test in both 
graces was less for the film group except the fifth grace 
composition score, which shored a lees of .2 of one per cent 
lower for the oral group. 

It would appear that regarflese of the length of 
the porloé between the original test ané menory test that 
the groupe which received pure film Laetruction retain nore 
of what they learn than the groups which were exposed to 
any amcunt of oral instrustion. 

The attention analysis mace b; the writer's 
assistants furing the two presentation perio¢s showa that 
the attention in the film group was better thea ina the oral 
ETOUpe However, we finé agaia that the film group ¢ié aot 
pay one hundred per cent attention to the showing of the 
film 

The attention anelysis which was made by the two 


assistants follows; -- 
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Fr ATPBNTION ASALYSIS SEPRRINERT 
| SLevsa 





= 96.85 % 





@roup B an? D orsl, fifth ané sixth erade, Leal school, January 6, 192%. 


Observer ice Stuart 
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= 97.39 & 





Group A and C film, fifth and sixth grafes, Leal school, dJaauary 6, 19£2 


Observer Hiss Seville 
| 
@ote. ‘the groups were together for the oral sné film presentatione;: 
hence the large aumber of pupils in each seetion {he totel mumber 


of puplis in sttea@ance at the presentatien is givens 








CHAPTER X 
Experiment Tvelvs 


PROBLEM, The purpose of experiment twelve 
was to compare the amount of informtion gained from 
& Single showing of a film with the information gained 
from a film presentation accompanied by oral explana- 
tion during the projection. This cOmparison checked 
the same comparison made in experiment eight. 

DESCRIPTION OF THE EXPERIMENT. (1) Subjects. 
Groups "3" and "dD" of the sizth grade Leal school were 
Selected to act as subjects in experiment tuedve. 

(2) Popic. A film different from the one 
used in experiment eight was selected for experiment 
twelve. This film was the same as that used in exper- 
iment six, namely, "Canals in United States Histoz." 

The oral explanation served to explain the 
topic as it was developed by the film. 

(3) The presentation of the topic. On Jan- 
uary 17, 1922, group "C" sixth grade Leal school was 


assembled in the sixth grade room and received prelimin- 


ary instructions as follows: 


SOU 
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"Today you will learn something 
of the influence of canals on United 
States Hist « How many know whet 
a canal is? (Show of hands.) First 
you will hear s story about canals 
read, then you will see a film on 
the same topic. Fay strict attention 
to all you see and hear for you will 
be given a test to find out what you 
heve learneé about canals." 


After the preliminary instructions were read to 
the group the following discussion was read. the time 


involved in reading this discussion was three minutes, 





ere Suz 
Discussion read ro groups 
in experiment 12, 
GARALS IN UNITES STS7SS BI SPCRY 


Digonssion 



































As every child knows, canals are ditches full of water, on which, 
es made for irrigation, small boats are tore? or propelled, Hany 

@ know nothing sore about them. Many heve not thought particuler- 

f the reasons why canals were built in this country, or have never 
ned the great extent of the varicus canxi systems in uae three 

erters of a century ago, nor indeed the importanse of the oanal 

Btems in usa today. Millions have never ssen s eanal used for freight 


fe : 

in developing @ new country, settlements and trade routes follow 

and rivers. If rapids or fells in the rivers cheek boat pessage, 
sae 


e@ have to *e curried arcund such places by men or beasts. Such 

Baliy called a portage. At ali important portagess where trade. 

persisted after the pioneer days, cansls having locks were 

6 to allow passage. When larger vessele came into use, these esnals 
eepened and enisrged: some of them- as the fellend and the Sault 

warie Canzls<- bhecans internationally importent. - 

in the earlier days of settlement Bhe slow methods of carrying 

‘ht made the yoneere impatient. Horses were not plentiful and even 
horse could sarry little. Heavy wagons @rawn by ox-teams, mules, 

p68 were extorsively utilized shsre oosan, bay, or river would 

} Serve; but even this conveyances on the best of rosds vas inadequate. 
MG necessary to take ths products cf the land and of the various 
industries of the country to market and to distribute the goods. 

Pom abroad to the interior districts. Therefore it was profitable 
@arry the larger loads on bosts towed throash eannis, puilt from 

@ section of the country to another. Thus goods in quantity could 

be transported to inland diectribeting centers in less time and vith 

' @xpense then by wagon. Thore were many canal systems of this 

Ster, some of them heaving condiderstle short side canais, or 

S. The Camberiand Canal System {Chesapeake and Ohie), the Srie 

Syetem, and the syateme in Pennsylveonia, Ghio, Indiana, and 

Bois, 811 had a marked effect on the commercial development of these 

fists in the first nelf cf the nineteenth century. In faust, al- 

gn this group wes the outgrowth of conditions arising with explor- 

Ga, ite canals wore for 8 long time sore important and extensive 

the earlier canals past falls and rapids, such as tha Helland 

the Seuit St. Harie. : 

_ Phis inter-regional ounel, eclipsed during the middls and latter 

of the nineteenth century by the development of the railroad 

hm the last thirty yexrs experience’ « grest regeneration. The 

eonspicious example of 4 large canal aystem which kas "some 

Wk" is the Erie Sansil, partislly remade and partially succeeded by 

iN@ Hew York State Barge Sansl System, which parforms in a larger 

y the same functiens ss the o14 Srie Sanal. Plans are heing considered 

je the construction of immenss new systems through territory previous- 

Served locally by older 2nd emaller eystems. ‘Sonspicnous examples 


“the lakes-to-ths-Guilf and the Great Lakes-St. Lawrence deep wate 
Sys. It ie believed by supporters of the projects that if these 
als are completed they will effect an immense saving in freight- 
Marrying on many articles. 











f 


Immediately after the preliminary ‘iscussion 
the film was projected before the group. The film 


inatruction consumed fourteen minutes. 


The film as projected is described in expreri- 


ment Six. 


Group Db of the sixth grade Leal school followed 


group S to the sixth grade room and received the prelim- 


inory instraction which follows;- 


"Today you will learn something 
of the inflzenee of canals on United 
States History. How many know what a 
Ganal is? (Show of Hands.) First 
you will hear a story about canals 

read, then you will see s film on the 
same topic during which oral explan- 
ations will. be given. Pay strict 
attention to ail you see and esr for 
you will be given a test to find out 
what you have learned about eanals.*® 


The three minute preliminary discussion reed 


to group °C »ss read to group BD. This in turn was 
foliowed by the projection of the film during which 
Orsi explianutions were given to the groupe as the 
topic was develoved. The period of instruction was 
fourteen minutes in lencth. 

During each instrustion period an sssistent 
recorded the attention of the mvils to the present- 
ation by estimating from minute to minute thepupiis 
who were not paying attention. 

(4) The Tests. The tests were administer im- 


mediately after the clogs ef seach instruction period. 
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These tests were two fold in nature ceiling first 
for answers to questions and second for map work. 
A d@eseription of the tests is given in experiment 
six, pages 226-257, fhe tests were the same as 
those used in experiment six and wore administered 


and seored es deeeribed on pages 237-442, 


the memory tests were given nine weeks 


jater on March, 14, 1922, 


@hZ RESULTS. The resulte of thio experi- 
went sre shown in table 25. 
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An examination of tabie 25 shows that the film-talk 
- group 2 meade 2 score on each item of the teat hisher than 


the film group ©. This result is the eame reported in 
experiment eight. dence we find in two experiments making 
the same comparison, in tuo different sshocle, asing tee 
different films, that the same result obtains. 

The film-talk group is superior to the film group 
by 16 percent in the question test, by 56 percent in the map 
test and by £0 percent ia the totvel score. 

The memory test revesle the seme relationship between 
the treo groups with the exception cof the map scere, Here, 
the film group records a gain of 69.56 percent. This large 
percent of guin is not unususi in vier of the fact that the 
aversge agors made wes only 1.56 pointe. 

Phe percent of loss is lass for the film group than 
for the film-tslk group in each item of the test. This result 
is the aame sa that reported in experiment sight. While 
explanetions given during the showing of tne film seem to 
enable the pupils to perform better in an information test 
they forset a isrger sercent of the material thus acquired 
thes the instructed film Zroune Yowever, the vresidnal score 
fox the Zlim-talk groap is still highsr than that mda by the 
film sroup with the one excention. 

fhe assistant making the attention analysis became so 
interested ia the Tilm that her racord was without value, 


henss 1t is not reported. 
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CHiPTER FI 
Uxperineat Shirtecn 
PROBL EA. The filas thet kh ve boea deseribed in 
the foregoing chaptera ecatein a 8mall péreent of action .letares. 
. fest 1¢ éemenstrete? in ¢naepter thirtesn. Conse: weatiy the 



















| weiter purposeé te ceoure ¢ film wherein motion wee an essential 
q port of the moaning of the -istures. Finally © film wes found 

Which served the purpose whea parts of it vere used, 
j | fhe omperiment was orgunire¢ to esmpare the litera es 
4 ation -acured by pu tie from one projection ef the vel eoted parte eo 
4 of this flim shown in motion, with the infemetion ged ned — ee 
4 showisg or si neene oe 4 Stili picture, Sush a comperieon 7 ne 
mada peesibie ay 3he woe Of the Americna projector... 


‘ASCRLORICN OF THE GAPARIMINT. (2) Sabjas 

Groups A, B, G, aad DP of the Bth ené ‘6th grates 
“teat eehool were eeleeted to ast as eubjeete in experiment trir~ 
(2) Sopis. The film wnien wos fount to Bo euit~ 
Sy ame fer axpoxtgont thirteen weg sath tied tberaborts in Uniteé 
4 - Stetes Kieteorg." | Suig a part of the film wae uses, Captions 
aarked 4, » 4, 4 is the file outline anf seenas morkeé #, b, 9, 
and & etre celeetse? from the film to form a Gew etrictly action 
| film. fcese 2 bowed tu sen in s cence pacéling torn strenm, 

a scenc8 &, Gc, and & chewed wetele of the evrly atean boats in aotion 
the thes jetter gicturee were of the avimetee ‘eartoos types - 

. 8) xeagonte. iloa of She 2 ovie. Gn January 16, 
Re, group: 4 fifth grate ant C sixth gree, Tate: Zh sehool, ry) 
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assembled in the sixth grade room and were given the fol- 
lowing preliminary instructions: 


"Today I am going to show you some pic~ 
tures of early steamboat models. I will 
run a seene through and then I will stop 
the film and you will see nothing on ‘he 
sereen for a few seconds then I will show 
you another scene. fay attention to the 
screne at 811 times for I am going to give 
you & test at the end of the period to 
find out what you have leamed about steam- 
boats. Before I show you the pictures I 
am going to read @ description of these 
steamboats to you." 


The descriptive material read to the groups 
follows: 
Discussion of Steamboats 


In the pioneer days of this country the rivers 
were doubly valuable to the settlers. They not only car- 
ried the new settlers to their homes, but also became 
the natural paths of commerce. fhe settlers found much 

of their produce too bulky to transport by means of pack- 
horses; tat it could be fleated dovn stream on flatboats 
or rafts. On the quiet rivers sailboats were used both 
up and down stream. For lighter loads and faster travel 
canoes were used, Water transportation nevertheless was 
crude and difficult, especially up-stream, for ali early 
types of boats were to some extent man-propelled. So, 

if the downstream trip was a long one, the rafts and often 
the boats were gold for lumber and the return trip made 

in some other way. ‘Settlers in western Pennsylvania and 
the Ohio territory, “ho would float downstream to New 
Orleans with their produce, and then go by sailboat with 
their exchange goods to some eastern port, fmm there 
taking Wagons or packhorses across the mountains to the 
head-streams, whence they could traveléown-stream to their 
homes. The time and effort required by such long trips 
made a ne motive power greatly desired. In vonseg uence 
there were many experimenters with steam. John itch and 
Oliver Evans were pionesrs in opsriting boats by steam. 


Fitch's boat YS operated by long peddles like 
oars Which were Operated in two sets on one side of the 
boat. While one set was in the water the other set was 
moving forward to be again dipped into the water on the 
return stroke. Thus the boast Was propelled thru the water 





ftw) 


hi 


ee 


ad 








by the alternate strokes of the two sets of oars. 


Robert Fulton too experimented with steam for 
boats. His “Clormont" was 4ifferent from Fitch's boat 
in that it had a paddle wheel on the side. This boat 
was the first commercially successful boat in this coun- 
try. 


later “stern wheelers” or boats with the paddle 
wheel at the back were built for travel on smaller in- 
lend rivers. These boats helped build up the eountry 
by trans porting goods and persons along the shdncid routas 
throughout the country. 


Thies morning I am going to show you pictures of 
these boats which I have just told you about. I want 
you to look at them 8c that you may see the differences 
between these carly boats. Between each picture there will 
be a time of ten or fifteen seconis when the screen will 
be blank. This time is to allow for changing the pictuxes 
so 4o not let it disturb you. Give the pictures your 
closest attention, for I am going to ask you to = 
about what you have seen and heard. 
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fhe film presentation required four minutes of 


actual picture instruction. owever, the instruction pericd 
Was seven minutes long. The film hada to be stopped at the 
ené@ of each scene ané eaption for the same length of time 
it todk to ran through that.scene or caption. This proged~ 
ure was necessitated by the fact that vhon a scene or cap= 
tion was shown to the other groups as a4 "stall" the time 
consumed in running the film through the projector to the 
next caption or scene had to be duplicated in the film pre- 
sentation. That is, during the still picture presentation, 
which wos the same as a stereoptican slide projection, the 
scene was first shown still for the same length of time it 
took to shov the scene while the film wos ranning through 
the projector. Than the lons was covered and the film was 
run to the captions The time interval involved in ranning 
the film to the next "still" eaption or scene was duplicat- 
ad in the film presenteti one 

The tire intervals ware satctuthes by sarsieliy.. 
timing the film at a set made wih: a stop wateh, seene by 
scene and caption by caption. Aided by an assistant the 
writer was able to start and stop the machine, efter some — 
practica, so that the eies intervals «ere duplicated in 
each presentation. The assistant signaled the writer when 
to start and when to atop by timing each interval as pre- 
viously determined with a stop wetche 


The outline of the film follows:- 


we 
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SCHOOLFILMS 
Bistory VIIi 


SHE STEAMBOAT I UNITED STATES HISTORY 


Published by 


Sesiety for Visual Edveation, Inc. 
Chisago, iil. 


Rote. 


The following ceptions end 
scenes were taken from the film 
by the above titie for use in 
experiment twelve, 


( Titles underlined, ) 








Mictare of animated model, 


Seta 
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Groups B and D of the fifth and sixth grades ree 
epectively were assembled in the sixth grade room after the 
instruction of groups A and ¢ wes finished, ‘The preliminary 
instructions read to groups B and D follow:- 

"Today I am going to show you some pic- 

tures of early steamboat models, Part of 
the time the sereen will be blank while f 
am getting ready for the next picture, Pay 
attention to the sereen at 411 times for i 
am going to give you # test at the end of 
the period te find out what you have learne- 
ed about steamboats, I am going to read 

@ description of these steamboats to you,” 

The descriptive materisl read to the groups was the 
seme as thet quoted above. 

The four captions and four scenes were then shown to 
the groups still, the instruction period lasting seven minutes, 

Drawings of the three steamboat models eopied from 
the film ere reproduced here ty photographs taken of those 


drawings, 
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(4) The Test. after eoch preventation period the 
@roups resumed their ce ts ané were given a thrée fold test 
covering the {natruction just received. The test consisted of 
Dy questions, statements asking the pupils te write Cexoriptive 
peragraphs, anc ¢rewings of the models. The pupils however fail- 
F-#6 to write move then one or tro ventencer for the ésdortntive 
paragraphs heace the question seors and "compost tioa” score was 
lumped together in toe finel tabcistion, | 
fhe preiiminar; iastrusticas given e ch group before 
taking the test are a» follows:- 

"Firet write vour asme oa erth sheet, then 

put your grade and the ate cn the firet she >t. 
4asver as aeny of the uestions as you cen by 
filiing in the blenk spacec. You will be given 

time toe fiaich." 
The memory tests were afsinistereé 10 wecks later on 
Hareh 24, 1922. The pupils remosiaed st thelr own seats and the 
a following preliminary Lastructions were read to exch room by 
the writer:- 


“How many remember the Steamboat pietures 
which I showed you some weoks ago? {Show) 
of hands.) Today I em going to give you s 
test to ses how much you remember ebout 
the etesnmbonts, Write your nese oa erch 
eheet, then »at pour grade ene the ¢ete on 
the first sheet. Answer just as asny of 
the questioss es you can. ® 


The question tests were score@ by the writer's assist- 
ante a first time ané rescored a econd time at a lster Gates 
‘Phe questions and saswer Key use? in experiment thirteea 
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Steamboats 











ee ame Grade Date 


1. In the early days of settling America water travel 
was Slow and laborious because the settlers had to 
use canoes most of the time. Describe a canoe in 
detail. Draw a picture of a canoe on the back of 
this sheet. 


&. Have you ever seen a canoe? 3. Where dia 
the men sit in the canoe in the picture? 


4. Where in the canoe do they put their goods and 
things when paddeling down the river? 


5. How does one make a canoe go thru the water? (Tell 


just those things a person must do to make the ca- 
noe move. ) 


6. tho proved for the first time that boats could be 
propelled thru the water by a steam engine? 


7. At wheat date did he do this? 





8. Describe this first steamboat in detail in the space 
below. Oraw @ picture of this boat on the back of | 
this sheet. 





re 
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Steamboats -- 2 





Name 


9 


10. 


ll. 


12. 


13. 


14, 


15. 


16. 


17. 


is. 





How did the engine make this first steamboat move 
thru the water? 














How many sets of paddels or oars were on this boat? 





How did these paddles work to make the boat go for- 
ward? 


When did RobertFulton's boat the Clermont make its 
successful trip? 





In the space below describe the Clermont in detail. 
(Draw a picture of it on the back of this sheet. ) 


What made the Slermont move thru the water? (1) 
(2) 


Where were the paddles on the Clermont located? 








How would they make the boat go thru the water? 





How did the paddles on the Clermont di fer from those 
on the first steamboat? 


Would the Clermont be able to go if the oo broke 
down? How? 





SHES 


Baie 
Re NAL 
yaa a 


i 


hee 


Lisette a ely 


tages ) 
mi 1) 








Steamboats -- 3 
; Hane 





19. The Holyoke wae built for inland rivers. Uescribe 
this thiri steamboat in detail. Use the apaos be~ 
low, — a picture of it om the back of this 
sheet. 


£6. Yor 414 tha Holyoke ii ifer from the first steamboat? 











Zl. Tow 414 the Holyoke “1ffer from Fulton's Gierment? 








22. dow 414 the Jolyokes go thra the water? (Teli jast 
what made it move and why. } 





2S, there was the peddle wheel on the Slyoka? 








£4, Have you ever seen s steamboat? 
25. If you heve geen one where did you sea it? 
vhen? 
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Correct answer key useé ina experiment thir- 
tecaie The point value of exch queaticn in 
brackets. A question hark in a bracket 
means thet the valve ef that auesticn Ge- 
peaéeé On piplis fertility of ceseription. 





{?) i. Gne point given for erch idea used in éeseribing a 
canoe correctly. 
IraWwiag The drawing of tie cance; @cere one peisat fer each 
(6) of the following iteme reproéucecé in their correct 
Telatioashipa, maa in front of cance, men in stern, 
fooés in middle, cane, paddte in front, ead peééle 
ia rear. | 
2. Yes or no. (no score for this item) 
(1) 3. On in each end of the cance or one in froat ead one be- 
hi mG, . 
(%) 4. In the miéfédie of the ceage 
(?) 5. One point for esch ides correctly éescribing the action. 
{i} 68 Joka Piteh 
3 ae Pe % 5, 


tl 
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Gae point for exch léea used in Ceseribing Pitch's 

boat. (Refer to chert.) 

Trewing:~ scere ene point for each af the folicwing. 
itema reprofuceé in thelr correct reletioaghipe, froat 
eet of saddles, reer aat of petilse, enging, eacke 
Steck, ewke, esbin, rudéer, a8 thea boat. 

Ona polat for exch ifes ause@ In seneribing the action 
ts9 

Baek sat forth in « cirowlsr moticn er ap and cows in a 
eirsalar sation. 

1807 

Sae polat for aaah Lées pacd in @aseribiag the Clersente 
Drewiog@i- acore one point for each of the fellewing i- 
tems reproduced ig thelr sorrect relationshiss, paédel 
Wheel, naddale on heal, front mast, front sail, stern 
@ast, etera sail, esbin, engine, caoka steck, smoke, boat, 


ant rudder 








(2) 14. 


{1) 15. 
(1) 16. 
fi) 1% 
(2) 18. 
(7) 19. 


{i} paééle wheel or steam engine moved paédle wheel 

(2) Sells | 

On whes] at sides of borte 

By going rouad and roua¢ through the water. 
Paddle whe 1 instesd of long oars. 

Yes, by sails. 

One point for eseh correct idea exnpresseé la Coseribing 
the Holyoke. 

Trawing;- @core one point for eack cf the following i- 


tems reproduced in their correct relistianskips; paddle 


Wheel, ériving sheft, engine, ¢sbin, eacke stack, smoke, 


mast, Pucder, and boat. 


(1) 20. Hed paddle whe:l at back instesd of long ovree 
(2) 21. (2) Holyoke had paddle wheel st Rewk and {hb} so sails. 
{7} 22. One solat for each ifaa correctl» exsressing the actions 
(1) 23. 4 At back 

24e. (00 S¢0re) 

£6, (ao seore) 





fotel score 54 pointe 


Trawing score 36 points 


{ R0te:-- 


fhe Cascriptive perssreapks wsre intenteé 
to serves a@ 4 eontrolied eemposition test. 
Yowsayer, the oucils epent moet of their time 
68 the érawinge aad wrete only « seatence or 
two if anything at all in answer to the des- 
eFfiptive exereise, Crestions 2, 25, and £5 
were intended to help the writer analyze the 
Yefsenses in terms of the pravicur exper- 
lence of the pupils with stesmborte. This - 
anal: sis G1¢ not prove profitable. ) 
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The film group in both ‘arates mde higher 
geores in osch item of the teste In the fifth grade 
. the flim group which saz the astion pictures mide a 
score 2.27 points or 29.6% higher than the slide group 
_ on the érawing ant 4.58 points or 35.8 % higher than the 
slide groups tote] scores, In the sixth grade these @iffer- 
‘ences are £.00 or 16.2 % 4.00 or 51.9 $end 6.00 or 29.9 % 
respectively in favor of the film ¢roup,. 

: fhe memory test residue] scores choy that the 
film group is again higher in each item of the test in 
both grades. The ver cent of loss in the totai score in 
both grades is lower in the elife group than in the flim 
group, the per cent of lose on the other items is irregalar 
when eempared group to group and grade to grade. This is 
significant and taken with the previoue experiments would 
geem to indiente that a ereater por eent of less is te te 
expeoted in the group making the higher seore, perhaps 
because they excel] in the. more @ifficult parts 2n the : 
first teste. 7 7 ; 
* All of the per cente of loss are small in view 
of the fact that the testa were given ten weeks sfter the 
origins teste The two siide groups sven recordsd a slight 
per sent of inorease in the éraving teat ehich may he dae 
to their sheocking up on their first snewers with other 
children in the expariment. 








CHAPTER AIX 
Rxpetfiment Fourteen 


“ROBLSa. The finsl experiment pursosed to 
obtain from pupils evifence of their ability to secure 
i: information from a anit of geography teught with the 
ai@ of atereographe, se compeare¢ with the information 
goined from the seme unit taught with the si¢ of ster- 
eoptican slices. 
TRASCRISPION OF THE SRPZRIMSNT. (1) Subjedte. 
Groups © sad ], sixth grace wore use as sub- 
jecte for experiment fourteea. 
| {2) fopie/ The unit teught wae "fhe middie 
Aftiantic Strtes” which was the next to ie to be studied 
in the sixth grace feography cl»esees at the time the 
exseriment «ar leaunched. 


The siiges .n€ atereorra:he vers selects4é 





from thee Heystene *606" eet, exch Sterecereph bei ng 

‘ Cupliesteé in t e corresponéing slice. 

| (3) he present tien o£ the topie. The 

| principal of the Lesl schocl, Mies #iley, conducted the 
| iastraction of esch clase duriag the eatire perieé of 
the experiment. the atereograph group C eterteé ite 
staty period at sae thirty in the afternoon  Stadéy 
questions prepared by Miss Wiley for eech dey ané the 
text assSignmest, cerved se a Boats for the pupile' etady 
which ess supplemente? by the Keystone ateroorrechs 


essigneée to thet Gay's work. Zhe etucy perio’ vas foliewed 





ee 
a 


we) ie R 





by the recitation pe iod exch period being 20 alautes 
in length. ? 

The stucfy cerioé wae stperviced by Miss Wiley. 
Seventeen aopiee ef exch stercograph were evellable mek- 
tag ome stersogravh to sech «tereoscope and ene stereoscope 
for avery two pupils. The stereogrephe were loans for 
the e«xporimeat by the Keystone View Co. 

Group i eterted ite tudy period at two o'elock 
aad stucied the questions outlineé by Mile: Wiley ané the 
text assigameat for that dey. Their study scterial was 
aot Supplemented by any oiectures except those in the text. 
The question ané text seciznmeat wes the same fer both 
@roups onch @ays This stuéy perio? wae eupervised by the 
other sixth greds tescher Hiss Coombe, 

The recitation pericé for greup 2 followed the 
study poriod. The recitation was ecnéductedé by Hiss Wiley 
ani the @ay's work summ-rized with the eié of the Keystone 


Stereopticaa sliseaB. 





Complete stenograpiie reporte were made of exveh 

| recitation. The firat recitation one stenograrher covered 
the materiel bat this was found to be eiffiewlt eo the 

| followiag reeitstione two stenograrhers were preceat one 

| ceverisg the texcher's remerke, the other taking the pupile' 
etetemente, Seating charts were saaée of each group by the 


stenographe-e which aideé then in reeding beck their notes. 


se7 


ean § 


ee 








The writer is indebted to the Bureau of "éu- 
ations] Research of the University of Illinois for the 
services of these stenographers. 
The experiment lasted nine school days, from 

Pebrusry 27, to Yarch 9, 1922. The first seven daye 
were apent on the study of the Middle Atlantic States, 
the last two were test days. 

The gtudy questions showing the assignaent, the 
text book assignment and “picture” assignment are given 
in the following outline: 








rages 73-77 





Stereographs 
and 
Slides 
_ Numbered 26, 
48, 61,59, 
{ 61, 46, 
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Study questions Uced by -upils in 2xperiaent 


Foursteetie 


fext, Brigham, and Me?aiane's 
Geography Book I1 


Comp-re midile tlentic ‘tetes im sive with 
COLOFadO. 


@hot 3 c€vunt ees have these «t tes for trene- 
eort tion? 


Wame 4 physicel regtons here. 
hot mountains are in Appalecnian highland? 


-$lantie Lowiand inelndes what parts of what 


States? 


What names has the Appalachian plate.u here?t 
fhere is the highest pert of Sue group? 

Why are eke pluins so fertile? , 

By whet 4 rivers ic thie group drained? 


Show whee each river rises afd inte whut each 
fiows. 


Uae pictures to eee the surfece in di?ferent 
parte snd whot the givers re iike, Are they 
young or oid rivera? 


seh 


ee noes 


ie ‘ 
EE Le as 












' | 
_ Fages 77-80 


Sterecsraphs 
and 
Siides 
Numbered 

F £2, 47, 72,53 
44,57, 


46, 45, 50 
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thet is the ¢ifference between iight ond 
hecvy scils? 


What 2 things happen to make soil? 


What difference in way wsolis of New York and 
the northern ¢ rt of other st tes oné southern 
part were mete? 


What things must & furmer ikuow in order to get 
geed regvits frou his asilf 


fell of climate us te winds, temperature, and 
reinfali, whg heave Wew York ond ihiledelpnia 
heavy foe? 


‘What erops ure raised on forme? 


Show how much «heut they reise 2nd sow mueh 
they bay in New York if $,000,000 sso vle live 
Phere, 


Where ere fruits and vegetables ruised, Can 
you teil why? 


Whigh fruits ere woet imecrtent} ueme a specs 
igi ere; for exch vtatea, 


What 3 borauges of ugrisulteure are oemmon 
near the citios? 
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Pages 61084 
B Stereogra: he 
ané 
Siides ~ 


Humbe red 


76, 79, 


69 ,70,42 


94, 75, 76, 77, 
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Show how much Gosi is made, 


Whet is the difference betveen bituminous 
ahé snbharscite coxl? 


Where is pennsyivenice is exch found? 
where i6 each weed? Ven yu SEs Why? 


Whet city or cities is im ecen district of 
mining? 


How do we get sotruieunT Whoet nrohucts are 
msde irom it? 

from men.? GS Pind where eetroleun 
are fuvad. 


and gas 
Where is sase irou fouah “erat? Where Goes 
this region et irom are for fsetoriest 
How end where 16 ssit obtained? 


Where is.eack of these found:< Gisy, cecent, 
rock, mble, alate F 


What if siade from the Gla? 


aut if the uiffferense tetrcen ayo raudiec 
and Fartiana cement? 











auoinahte 





ti) eur uk 
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Peges 65-91 #hat ore 2 chief trade ronteat 


Stereograchs What makes @-¢0 uo Important? 


ané Give @ reuconewhy New Yorx has frown 
s to be our i rgesi city? 
Henbered thet or where was Hew York ot first? Wheat ie 


4% nov? . 

BG, 26, 27, <b, 29 

On Pig. 125 ©. 88 Find these places; siae 
SU, 32, Si, S4, 35 notice Kast River, 


Gi, 38, 45, 46, sf fell of number of -espie it Few Tork city. 


40, 41, 42, 45, 68 Teli of trore setetion in Per York City. For 
whet 18 Monhketten most weet i 


Go 
fer 


61, 82, &, &3, 
Gere teee Rew York's ceauting trase vecch? 
Whot indvetries re dapoertent in thia eity? 
Sell of 3 kinds of ones nore. 


Chat i & Barge cated? How were journeys 
Ghee cede betecen Zew Tork and Duficie? 


nat ghoae importance of sain forte ostueen 
the gities? 


azite besie e.¢h af shaee sities zn-t 1% 
ie noted for ~ tuen etudy your cists 


YomEeré - eager, o rrete, tieratere 

sddany “ei. pitei 

troy = goliorse ana cuffs 

Cohoes ~ cotton nit goods 

iehneetady - losonotives, elevtrissl euppiices 


Gloversville) loves 
Johpstomn ; 


Uties ~ shescs 


Syrucuse <= tyoesritess, auto sup iics 
implesente 


6a $20 ctwert de 


0. epdene t0 


Ae IN ey 










| Pages 91 +95 
| Gterecgrs, he 

; and 

Siides 
Fumbered 

2, 53, 54, 65, 
56, 59, 60 
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Hoghester < hotographic supplies 
Wheat products src ent to and through 
Bu llaios? 
Por whut io Sackew mao noted? 
Of what use are Niagars F118? 
Yor what «re the oities of northern dew 
York noteat ~ 
How ore cities in southera Yew York. renchedy 
What industrios @o they follow? ee 
How aoee loeetion of Phiiagel:hiu help AtP\- | 
Rox 1a At noted hietoriouliy? iM? 
Whos indusirios hee it? 
How hee roud from Philuégel hin to bitteburgh ay 
been usea at ciffereat times? dat kinds ne 
of sarfece do yuk .oe6 in going from Thdle My 
efies his to  itteburghk? : ety 


Zeil of :ittsbergh 46 to isestions, how usame 
ed, aitericle near i% for work, «hars other 
m® terial come frum, 

How 18 coke aice? 


How ic kron obtained from the oreY How is 
steal mada? 


ahet ig the .iffearence beteoen ¢ig iron and 
wrought iron? 


Wheat ather cpraduct is wade st fitteburgh? 
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Beside e:ch city vrite chat it is noted 
for; find the cities on rour mip. 


Brie #iikes-burre 3 Bas tow 
Wilijensport seranton Chester 


®here ac Host of the secrie Live zn a 
Faxek Cereey? Buy? 


why ase Hoboken and vertey Clty imcertant? - 
Gisve & ressons why Boyonne iii noted? 


Ping whet i¢ wede ot Petermou, Trenton, Came 
@en, Sewvurk, 


Whet sumcer resort is in New eOLveeyt 


Ghat 16 Princeton snowa fer’. 
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(4) The Tests. On March Sth, the day follow- 
ing the last recitations on the Middle Atlantic States, 
parts one and two of the test were administered to the 
pupils. Part one was a map test consisting of ton ques- 
tionse Reach pupil was supplied with « hectographed out- 
line map of the Middle Atlantic States on which he recor- 
ded his responses. Part two was intended to be a con- 
trolled composition test involving the picture material 
only. Part two failed to function as the writer hoped it 
would, in fact the pupil's responses were somort that 
the test was anything but a composition test. ‘“videntliy 
parts one and two given together made the test period too 
longe The writer finally threw part two out o? considera- 
tion in the resul te. , 

Part three was administered the second day, 
March 9th. The exercises in part three were taken direct- 
ly from the stenographiec report of the instruction. ‘The 
Cighty exercises were selected from one hundred twenty 
five exercises and were mimeographed on four sheets. The 
writer gave part three to both groups. “ach page was giv- 
en aséparately as a time test. 

4& sample of each part of the test foliows in- 
cluding the preliminary instructionegiven and the 
scoring key used to score the papers. 
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. part 1 
Preliminary iastructicens; 


"ToGey I em going to give you 5 
teet to find out whet you heve 
ie raeé@ ehout the dicdlie Atlantis 
States, Write your aame, fate, 
and teacher oa the question shect 
anc map sheete Answer your map 
questions on the maps Put the 
eneswers to Part II om the back of 
your first sheet. io the very 
best you cane You will be gives 
time fo finish.” | 
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Name | Date Teacher 





Map Work 


i. On your maps name the states of the Middle Atlantic 
group. 


&. Name the rivers and lakes that form parts of the boun- 
daries of these states. 


3. Locate the Srie Canal showing where it runs by s line. 
4. Locate the following cities: Mew York, Phiiadelphie, 
Rochester, Buffaic, Trenton, Scranton, Pittsburgh, 

Utiea, Jersey City, and Syracuse. 
5. Locate the capital of each state. 


6. Locate the mountain ranges in the Middle Atlantic 
States. 


7. Locate the Lake Plains in New York. 
8. Name and locate the principal rivers. 


9. Name and locate three of the min industrial regions 
in each state. 


10. On your maps show where soft coal, hard coal, and oil 
are to be found. 


PART II 


Write a full descripticon-- 
Information from your pictures. just as much as you Can. 


1. Give an account of the milk supply of the sity of 
New York. 


2. Tell hee an o11 well is “shet". 


3 Describe how sugar is put in big Sacks ready to be 
- shipped. 





% 


Spiel ntilnisens pertytecacgonercan 











4 


5. 


be 
Te 


9s 
10. 


Beseribe the process miners use to get coal out of 
the ground. 


Describe the boy scout and camp fire girls’ activities 
in truck farming. 


How do we get table salt? Describe the process. 


What is pig iron? Where is it made and how do they pro- 
duee it? 


How does New York compare in fruit raising with other 
states? 


Describe the process of making coins at Philadelphia. 


Describe the meams of transporation out of the eity of 
New York. 
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i. Hew York, renn., New Jersey. 
Ze Leake Erie, Onterio, Chasplein 
and St. Lawrence viver end 

ve river, 


Se As icceted on map 
ee ean ee We 
eu awe ad J aR 


6 Adirondack, te ra paige os 
Slleghmey, Appalachian mts. 

9. 3B located on map 

8 Ghic, Allegheny, Honongehele, 
Hadgon, Genesee, St. Laurence. 

9. 48 loeated on map 
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Seoring Key for Parts I 
and II for the Test in 
Experiment fourteen 


Part I 





Give one point for item correctly located, 
and named as calisd for in the 10 exercises. efer 


to maps in the text. 


Part II 

Give one point for each idea correctly de- 

seribing the process called for in the exercises. {The 
3 above scheme was found unsatisfactory and the number of 

written words counted after all irrelevant material had 
been crossed off was tried in the attenpt to seore the 
responses. This latter scheme failed to satisfactorily 
Solve the problem. The writer found it hard to mke 
something out of almost nothing so discarded Part II. 
Moral: always be sure the pupils know exactly was is ex- 
pected of them.) 


Part III 
Preliainary instructions: 


"Today's test on the Middle Atlantic 
States is a time test, that,ia, you will 
only have a certain time in which to an- ee 
awer the questions. Pass the papers face 
down one to esch pupil. « » liveryone heave 
your pencil ready and when I say "Go" 
turn the paper over and answer as many of 
; the questions as you can until I sey 
"Stop." If any finish before = say 
"Stop" reise your hand. vo not write 
- your name on the sheet until I tell you 
to. Are you ready? . « « Gow (First 


Be cl a 


eee 





844 





pupil wes through in 2 mia. 25 seconés, ) 
At & wimtern ané 30 seeonts the writer SE ee 
eaid "Stop. * aa 
"Sow we sre reaty for the aeconé a 
page. Write sour neme, @ate, sné teacher 
on the first page and tara it over on your 
éesk, face the pepere fega gon over 
to cach pupile.ecsselveryons here your 
pencil reaéy <ca¢ when I say "Se", turn 
the second paper over ané saswer as 
meny Of the auestion# a6 you cen BA-~ 
til I sey "Stop." If any finish be- 
fere I esy “Step"™ raise your hané. Ie 
not write your neme on the skhest uatil 
i tell you te. Are fou readyfeee "Ge". 
(First pupil wee through in © nianteer 
ané 50 eecoate.} At 3S minates the 
writer saifé "Step." Write your same 
oa the setcné chest. 
“Sow we are reacy for the thiré 
pege. (Papers pacse@ fece down) You 
all know whet to @o gow. Are you - 
resdyTeess eGGl(Firet pupil was through 
in 2 minutes.) riter seid “Stop” at 
@ sinutes sné 15 cecenés. Write y-ur 
name on the thiré sheet. 
"Sow we cre ren¢y for the lest 
peee. {Papers passed face down.) : 
You all Enow #h:-t to do now, Are eee 
you readyfeeeGO. (Firat pupil was 
through in & minutes and 70 seconds, } as 
&t 2 minutes eat 30 ceconts the eri ter Z 
saie “Etop." Write pour neme cn the 
le2t shest. Fol the four sheete to- 
gether through the misé@le ané vere 7 
them forwsré to the front geek. Yerne ee 
will you eoliset the papers?* ae 


fhe answer Key te “art Ili fellews. the point 


Value of eech question is put iu breckete to the left of the ~~ 


questions 
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{5} 1. The Middle atlantic States ure: (New femshire, Vermont, New 
Jersey, Sonnecti cut, How York, Rhode Island, Penns sylyania, 
Tinnesota. } 


{f} 2. They have the (Mississippi River, Ohio River, Atlantic Ovean, 
Pasific Ocean, Great Iakes) for transportation. 


(1) 3. The(Anies, Adironack, Ozark )Mountzins are in the state of New 
Yorks. 


(2) 4. Are the Lake Plains fertile?(Yes-No) If so, why? Accumulation 
of good soil washed down by rivers. 


(1) & The(Huison, Delarare, SteLawrence)river rises in Hew York,flows 
into Hew York Bay. 


(1) 6. The Genesse river flows into(Iake Erie, lake Ontario, LakeNHaro 





(1) 7. The Genesee river rises intthe state of(Delaware, Mew York, 
Fennsylvyenis. ) 


(1) 8 The ——— river flows into(fudson, Chesapeake, New York 
Bsys 


(1) 9. (Syracuse, Buffelo, Philadelphia) is located on Lake Erie. 
{1) 10.The Hudson ‘River valley is (wide-narrow? ) 


(2) 11.In eastern Pennsylvania the coal is very{soft-hard), and in the 
western part, {soft-hard). 


(2) 12.(California, Soloraio, Kentucky) raises the most muskmelions 
ana Yew York, Hew Hampshire, New Jersey )ranks third. 


£3) 3S.,it Sakest clay. gandy, rocky) soil to grow muskmelions 
successfully. 


(3) 14,Leke Erie and(Lake Ontario, St.lawrence River, Haz gon River) 
are gonnected by( Erie Cane i, Suez Canal, Pans uma” Gans 





(2) 15.The{ Delaware, Kaskaskia, Allegheny) river and{ Susquehanna, 
Monongehela, *Genesea)river are parts of the Ohio River. 

(£) 16.Tizht soil is (ros oky, lumpy, sendy)und heavy soil is{clay, 
black dirt, sandy.) 


(1) 17.If soil is wet, it must be (plowed, drained, irrigated) before 
cultivating. 


(1) 16.4 farmer mist slso know how to (disinfect, fertilize, sterilize 
soil. 


(2) 19.If the winds. from the ocean they bring (eanshine, hail, rain) 
an@ {warm, cool, freeze) the land. . 


(1) £0.The rainfall in the middle Atlantic States (medium, light, 
: heavy ) 
Sé Total points 











ee 
2 








| | F 343 
Date Teacher 








We find fogs in (Philadelphia, “ittsburg, Seranton) and (Soston, 
Hew York City, Trenton. / | 


The moisture in the winds from the ocean, strikes the cold lend, 
(evaporates, condenses, freezes) and forms (heil, snow, fog. | 


The farmers in these states grow (barley, rye, straw, wheat, 
rice, oats, flax, corn, hovs, buckwheat, hay.) 














They raise about (5, 10, 1) bu. of wheat for each person and 
buy (10, 5, 20) bu. for each person. : 


Shey raise the following fruits: 1 (grapes, bananas, apples) 
2 {oranges, 2 pricots, muskmellons) 3 (grape fruit, peaches, 
blackberries) 4 (quinces, strawberries, plums) 





The specisl products of New York are 1 (barley, wheat, hops) 
(Poultry, cheese, dsiryinzg, truck farming, frait growing) 
are the two bronches of agriculture close to the city. 

The ( oy Seouts, Red Cross, Soldiers) and (Girl Seouts, 
School Girls, Camp Fire Girlsj were hoeing the sshool 
gardens in one pictwee on gardening. 


Coal is mede by (heat, pressure, cold) and (rocks, marshes, 
Seft coel is (anthracite, bituminous) coal; hard coal is 


(Herd, soft) coal has more gas. 





(New York, Boston, Sersnton) is e city in the hard coal region, 
#e get petroleum by (digging, Grilling, blasting) 


(Lynamite, vaseline, coal gasoline, kerosene, glycerine 
eandies, iron) are ma de from petroleum. : : 





icst of our iren comes from (Hew York, Pennsylvania, New 
We get salt by letting water {son@ense, evaporate, dissolve} 


The two systems are by (sun, rain, air) and (running water, 





We find clay along the {Ohio River, Hudson River, Delaware 


We make (stoves, bricks, cosi) from clay. 


We find slate mixed in with the (iron, coal, cley). 


21, 
22. 
25-6 
24. 
25. 
26.6 
2 (onions, garlic, spices) 
27. 
286 
£9. 
decayed veszetation) 
30. 
(anthracite, bituminous) coal. 
$1. 
32. 
336 
oA, 
35. 
Jersey. ) 
36, 
from salt water. 
37. 
drilling, boiling. ) 
38. 
River) valley. 
39. 
40. 
total points 
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Date Teacher 





Portland cement is made of (iron, black mud, eclsy) and(mari, 
salt, glue.) 
Hydraulic cement is (artificial, natural, menufactured) cement. 


The breakers, in the mine, (break, twist, destroy) the coal 
and remove (slate, iron, rocks, 


Little boys used to pick out (iron, slate, chaff.) 
~-How-tmen;-eeekines;-sesen}-as-thise 

In the picture on cil wells they poured (gasoline, nitrozly~ 
cerine, kerosens) into a big (machine, pipe, hole) and then 


they put s (box weight, dynamite) down this, which caused it 
to (explode, lift, pump). 











The 3 chief cities in these states are {1. Albany, Philadel- 
phia, New York) (2. Seranton, Syracuse, Pittsburg) (3.Baffalo, 


Troy, Boston). 


fhe first part of New York was (Brons, Meanhettan, Queens). 

ive parts of New York sre {1. HEllis Island, Manhattan 
) (2. Queens, Troy) (3. Richmond, Wheeling) (4. Erie, 

Bronx) (5. Long Island, Atlantic City). 


(Sendy Hook, Staten, Ellis} Island is un important island just 
south of Manhettan. 


(Sandy Hook, Staten, Hllis) Island is at the mouth of the 
Wudson Hiver. 


This island is used to take care of the (sick people of Rew . 
foreigners who come to our country, paupers of New York. ) 





Wall Street is known for (agricultural, protective, business) 
FeasonSe 


It is called Wall Street because (Indians, Settlers, Wise men) 
built a wall to protect themselves from (British, French, 
Indians). ; 


An immigrant must have enough money to (support a wife, 
support a family, support himself) until he (can meet his 
reinds, can find & job, can write English. ) 


One Of the biggest New York industries is (glass making, 
sugar refining cloth making). 
fhe ladies (knit, sew, tear) the tops of sugar sacks. 


Sugar comes into this country as a (manufactured, rav, ripe) 
roducte 
otal pcints 


“heen 


dove eth eo bbe 


oar 
spied + 


rs * en 





59. In western Pennsylvania hesides other industries, re nave Abt 
of miking (plate glass, cut Slass, colored 71488 )s 


60. Phe workmen in glass factoriss have long hansles on their tools 
becsuse the (heat is so intense, cold is so intense, Buildings 
Bre sO Marrow). 


61. The melted material is put on tables to (sool, warm, dry). 


62. The workmen in a dairy have on (black, white, hrorn) caps and 
suits. 


63. Every man must have his hands thoroughly (washed, stained, 
' airty) before he milks each cow. 


64, Milk is (disin 
bis tanks ° 


ized) by heating in. 





65.. Butter is made in a (churn, boiler, freezer). 


66, The rough highiands 
Paiissdes, mountain 


along the Hudson River are called (rocks, 
Sie 
67,nThe military school on the Bud4son River is cslled (Western 
Military Academy, West Point, Culv er). 
68, Lackawanna is noted for (lerzest st 
argest conl mines in the yvorld, 
company. ) 


eo1 works in the world, 
irgest shoe manuracturing 


2 

ia 

69. Glaversville and Johnstown 2re noted for (glove msking, 
stocking making, shoe making). 

(1) 76. Utica is in a (high, level, rocky) rezion, 


(1) 71.3chencetadyis noted for (steel works, slectriesl rorks, glass 
works}. 


(2) 72. Rochester is noted for the i 
Supply in our own country. 





salt, potato) 


(1) 73. (Palm Beach, Atlentic Sity, Hoboken) is a summer resort in 
New Jersey. 


(1) 74. (Yale, Harvard, Princeton) is a sehcol in New Jersey that you 
have read of). 


(1) 75. Pig iron is sent to the factory to be 


(hammered, welted again, 
cut) to remove (coal , impurities, gus). 


} 
(1) 76.. The metal is poured into (hoxes, barrels ears). 


(1) 77. After the impurities sre out it is called (tempered steel, 
wrought iron, steel). 


(1) 78. Sometimes thes: 


€ steel bars have to be (cut, chiseled, sawed} 
in tro. The machine is 3a 


ie: the (buzz saw, chisel, knife). 





(1) 79. The Liberty Bell was made and shipped from (Paris, London, 
Holland). 


{1)80. Te( aia not sound,cracked,broke to pieces) the first time it vas 
ae BSCGe ; Gos See 


riage 
ie 
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288 KECULES. Phe regularity of attoaéance 
of the oupils in groups € and i was somewhat broken 
@urtag the experimental period on aceount of an iafluenze 
e:idemic which visited Urbane the first weok of Mare he 
Qaly pupils who haa been regular in ettendencsa were coa- 
sidere€ in the finel roswlts. ‘The final tabulation of 
scores in the equaiigeé groupe after ebseate & had been 


thrown ovt is shown is table 27. 
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12.66 | 69.97 ‘107.40 184.00, 6-40 | 60.18 16.52 





i 
{ 
i 
| 








11.68 | 69.90 (106.90 | 15.85 | 5.44 58.55 16.55 








Table 27. ‘The averace scores made by 
Groups © and D in ee icwicat 
ment Pourteen. 
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An examination of teble 27 shows that the 
sterecgr@aph group S made higher scores than the slide 
_ group in Parts I and III of the test. The stereograph 
group made a score 13.56 percent higher than the slide i 
group in the map test Part I and a score 2.70 percent 
higher than the slide group in the question time test 


Part III. 


The difference between the two groups in 
Part I of the test is large enough to indicate that the 
" method of using the slide to summarize the study and 
recitation periods is not as affective as the use of 
stereographs during the study perioa to supplement the 
study and serve as an aid to discussion during the 
recitation. The difference between the two groups in 
Part III of the test is et large enough to be of any 
Significance, The mean deviations in Part IIT test 
scores ate not as high as they appear when one sonsiders 
the fact that the total possible score on the test 
was 417 points, 


These differences sare only indicative of 
what is the fact of the case for the sige of the groups 
is small.FPurthermore, other factors might be found in 


future experiments ¢o account for the differences found 
heres 
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GHAPTER XIII 
fhe eontents of efucctionsi filma. 


The seven films ehiech were ased in the fore<« 
going experiments were anslyze4d in terms of their con- 
tent by « messurement of the footage devoted te sep- 
tions and scenase 

Five glagzifieations of the content of these 
films were determined as follows: 

(1) Gaptione--The explinstory language 
or printed material which apneare from 
time to time during the film's presente- 
tion. The footege ineludei ander "cap- 
tions” is that wherein only the printed 
matter appeared. 


(2) Still pictures--seereea, pietares of 





O14 prints, seroplane ecanes, scenes of 
streets snd ecenga taken from a train : 
wera includaé under "still pilatures.” 
A380 pictures wherein motion was not | 
shown except a2 the gamera was in motiotie 
(3) Astion piotures.-<Fotures ond 


gcanes ernerein action and motion sere 





aay 


: 


2. Memes 
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shown 26 &n essential part of the pic- 
ture were classified as "action pictures.” 
(4) 


mips, charts or drawings of the animated 


Animated eartoons and maps.--Uartoons, 





type were Classified as, “animated cartoons 
and maps." These generally contained ani~. 
mated axpleuetery printed material. 

(5) Still cartoons and maps.--Same 4s clas- 
sification four except that the maps, car- 


$oone ete. were not animated. 


An accurate measurement of the footage of each 
film sescording to the sbove classifications was made by 
the writer in the laboratory of the Society of Visasl 
Baueation. These measurements and the per cent of the 
total footage of exch film devoted to each e1esaifica~ 


tion ware then tabuleted ss shown in table 28 * 
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fitle of : Btili : Action: asimeteé : StL1i 
film $ ee ae. pletures cartoonsamaparcartoousheape: fotur 
ay Thr Ie a 
of the 2 per cent: PSE EGE, Se eee es Sy eke See a Bee cS 
Monarch Batterfiy: of total: ae : : t : 
ae: eae tee Gs 1803 : be TE: o. ; 1_ 100 
Frecen t : : : : £ : 
2zploratioas t H@s folks LOB ot 72 oe? $10 4 mdi. 
ja Votth 2 par cen : H : : t 
Am orice : of totel: Ger: e683 doef] Bheh ot BS 1.00 
Canale in : Ws feats 208 z : : 3 : 
Jaiteé @tates $ por cent: 3 3 : t F 
piste : of total: 56098; 32.65 3 8.5% : 46035 3 Q 1200 
Fanéaa Canal 3 ; : $ : : : 
ane ite :_ 10. feet: BPi -s 568 3 43 3 a ee o 1 86% 
ke toler t par cant: : $ t : 3 
eientficance 3: of totel: She@O : 48676 3 be G8 Oeil? 3 Q 2 100 
Taste 130, fe-t: P67: PRS: BAO ie 5 307 +1060 
‘ Tieposazs : per Cent: : 3 z : : 
ia cities t OF total: 86.668 : 2780 s 23.08 + 18-665 + 10.29 : 100 
f ; t : : : t 
Story of « 1 : 92: #6 3 ig se 1 898 
Mountain t t ¢ z : 
Gilecler ut + 10014 : 2.88 : T7.Fo 0 t_ 100 
The Steamboat t 2 : : : t t 2 
in Usitadé t H0e Fast; 65 3 G+ 80 3 ee ) + 228 
# oe’ ERS ee j 4 
Stateg ? per Gent: : 3 ‘ : t 
Histor : of totel: HGeEP : 0 s met 0 : Oo + 100 
men Ney Nemes, FAA eh nF eae a lic nace ns ira a aa aa a Co a eae 
Avorage per cent : : : : : : : 
figst eix Filme. : : 4_, 60 ¢ 29088: LBck0 ¢ “Bett t 2280 : 
i ineeraintion = eee SE SS Aen ee : 
Table °8 .« She footaze an: the per cant of Laotage 
Cevoted by each film to the five clagsifications of contonte 
“the Steameoat ta United States Hietory feotage represtate the een y ey ecenes end 


captions ueed ja oxperina ct thirtean, (fee chapter Al} 
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This analysis shows that the sctusl per 
gent of moving or action pictures in the six* films 
combined is 18.20. In other words less than one 
fifth of these films represent action. Your of the 
films contain less than 14 per cent of action pict- 
ares 2nd one film has sa low sa £.89 per cent of so- 
tion. The only fllm wherain action and niovement are 
given prominence is the life History of the Monarch 
Batterfly. his film contains 58.79 per cent of ac- 
tion picturss. 

Pandamentaily, those concerts ehich are 
devendent on motion seen eould be the sort of mater- 
ial. in which the moving picture would make s real 
gontribution to tesching. Five of the siz films un- 
jer econsideration were organised around topics from 
& potat of view which did not devend on action re- 


produced. Ths files represent rather sa series of 


‘still pictures and animated maps, {animated in terms 


of appesring and digzppearing legends or = moving 


line) explained by concise statements in the forms of 


captions. 


Thirty five and fourty eight hundredths ser 


eent of the six films ander discussion were made up 


“The complete analysis of The Ateambost in United 
States History vas not made. 
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of animated cartoons or maps. In the film Prench 
Explorations in forth America the routes taken by 
the french are shown by sa moving black line and the 
names of rivers and other legends are flashed in and 
out of the map. The film Waste Disposals in Cities 
ghows animate? eartoons where-in the sewage flowe thra 
pipes, sprinklers, troughs and beds of rock and sand. 

The Story of a Mountain Glacier is 77.29 ver 
eent a picture of Mr. ¥%. ¥. Atwood's chalk talk. 

However, the action represented by these sni- 
mated ¢artoons and maps is not scemingly essential to 
the formation of the correct concepts of these topics 
if the resulte of experimental,2 4,547 sre to be taken 
as reliable. Parthermore the lettering which ascom- 
panies these animated cartoons and mips shows thatoaven 
these are Geperdent on lancusase for the complete mean- 
inge 

One fourth (24.6 per cent) of the films under 
discussion were made up of pure caption material. CaAan- 
als in United States History ran 38 high se 36.98 % of 
captions while the Story of ® Mountain Glacier had only 
$9.68 per cent of captions. Lengusge is sssential in 
teaching and the persone who would have the film gur- 
plant the tezt book orerlook. the largs proportion of 


language material in the film itself. 


vf 
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Ghapter LIV 


SUMMARY AWD GONTLUSIONS 


SUMZARY. Tse foregoing pages present the con- 
dact snd findings of fourteen experimental attemsts to 
conpsre yorious methods of visualinetrauction, These 7 
experiments were contacted in three different sehool 
systems, nimely; The Slementary School of the Univer- 
ity of Chisago, Shieego, Illinois, the Pablic Sehools 
of ivanston, Tilinois snd the Pablico Schools of Urbuns, 
Illinois. | 

The total number of chiliren who acted as subjects 
in these oxperiments ss reported herein ia six handred 
Porth-nine. These pupilsa ranged from the fourth to the 
eighth grades inclusive. Hany of the panils acted ag 
subjects in three different edcaciecrte. | 

Jeven moving picture filme were used as tmsearnes 
tional units, each produced by the Socisty for Visual 
Hdacation, Incorporated, Ghicage, Tllinois. fhese films 


by title and classification sre as follows;~ 


@ITES OF FILM SUBIEO? | 


as 
(1) ®rench axplorations in North | 
Ameri CQ ----<<2 --2 ene nn ene enna ene - Ti story 


Sinheomiog 


it at Kineeg Se ee 


Nh 


eS eed 





(i 
©) 
ey 


(2) The Life History of the Monarch 
Bu tterfly-----------=-------------"ture Study 


(S) The Panama Gane] and Its 
Historical Signi ficance------<-----iesonomie 
distory 


(4) Gansis in United States History---Zceonomic é 
History 


{5) Waste Dispossl in Cities----------Health und 
Sanitation 


(6) Study of a Mountain Glacier-------Physical 
Geography 


(7) The Bteamboat in United States 
History 
Jomparisons were made in the fourteen experiments 
betroen;-- 


(a) Film instruction ané ors] tnstruction illus- 
trated by class-reom maps; (Experiments 1 and £) 





(b} Film instruction and oral instruction plus 
film inetruction; {(Mxperiments 2 and 4.) 


| (c) Film instraction snd oral instraction illus- 
| trated by still pictures or charts or sketches; 
) {Zxperiments 2, 7, 8, 9 ané 11.) 


| (ad) Film instrustion «nd stereoptiean slide in- 
| struction; (xperiments 3, 5, 10 and 13.) 


(e) Film instruction and stereoptiean slide in- 
straction plus film instruetion; (Experiment 4.) 


(f} Oral instruction illustrated by peitures or 
charts or sketches and steresptican slide 
instfaetion; (xperiments £.) 


(g) Oral inetraction illustrateé by pictares or 
= sharts or skatches and stereoptican slide 
instraction; (xveriment 3.) 


z ene - 


on aay covibat: ‘taro. fa we cr 
dnc 8 “e eee ® 


mid Oh LEK sxetiquenese foe apbe 
* amen teeaes YY 





356 


{h) Oral instruction plus film instraction and 
stereoptican slide instraction plas film 
{netrastion. (experiment 4.) 


(i) Pilm instraction snd ors] instraction given 
while the flim was running and stopped. 
(Sxperiment 6.) 


(4) Film instraction and oral instraction given 
while the film was ranning. (Experiments 6 & 12) 


(zk) Oral instraction illustrated by still pic- 
tures or chart or sketches «end ors] instrac- 
tion giver while the film was running. 
(Experiment 8.) 


(1) Film instraction md oral instruction illus- 
trated by stereographs snd charts. 
(Experiment 10.) 


(m) Oral instraction illustrated by stereographs 
and gharts snd stereoptican slide instruction. 
Experiment 10.) 





(n) Oral instraction illustrated by stereographs 
and oral instrastion illustrated by stereap- 
tican slide. (xperiment 14. ) 

The sbore comparisons were made by selecting equsl 


groups ona basia of intelligence test scores an? by giving 


each group the same material by the ¢ifferent methods of 


a a se 


instruction to be aanpared. The same test #6 given both 
2PoOups and the averaze scores recorded’ and evaluated, 

The length of time involved in each instraction 
neriod was kent sonstarte 

The groups wore rotated 69 that different methods 


of tnetraction gould be civen to each group. Farthermore, 


a 


in al] the experiments bat one, eight, nine und fourteen, 


} waltonspas2 


eheraaoreds yh Miledantl 








 daplicating experiments sere ran in snother grade or 


sehool to serve as a check. 


CONCLUSION. Let us go back to experiment one 
aed raise again the three cuestions brought forward at 
that point concerning the method of experimentation de- 
scribed herein. One might say; Tirst, that these fiinms 


were not the best films to teach these units of mater- 


ial; second, that the panile wore trained to learn 
more economically under ordinary class-room methods 
than from 4 film which is a relatively new method of 
presenting material to children; and third, that the 


tests 414 not test a)1 the desirable outcomes of film 


or picture instraction. 


The first question involves the problem of best 
methods of teaching. Let us grant that the films might 


have been organized so that their use as an instractive 


unit eould have been srestiy exhanced. The oral instrace 


tion could likewise have been improved. Furthermore, 


| the reader should bear in mind thet these sxperiments 


were not organised to determine what is or is rot the 
best method of teaching = film, mt rather to deter- 
mine which anit of material se organibed end ijescribed 
in the foregoing pages, would impart the most informa- 


tion to purils in @ siven times 
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It is obvious that if the writer had an ex- 
oerimentally proven anit of material in film forn and 
an exverinentally proven anit of material in illustra- 
ted-oreal-instruction form that a comparison between 
these two units would be more valuable thin the same 
eomparison reported herein. 

In answer to the second question it has been 
pointed out that the pupils taking pert in all of the 
experiments {with the exception of the papiis in the 
Lesl School, Urbana, Illinois) hsd had inatraction and 
experienne in learning from pictares «id films. Had 
this factor been of resl importance the pupils in the 
film groups who had been thru a second or third expori- 
meant would heave mace socres much higher in proportion 
than they 214 in the first expsriment. An inspection 
of the results shows that this is sot the case. 

The third question raised above points out clear- 
ly that the expsriments reported herein are limited to 
a eonsiierstiorn of the factual knowle¢ge which each sroup 
obtained from an exposure to the presentation in terms 
of the amount gained, its chirncteristiss and the smount 
ratei ne as 7 

2 


The writer feels justified in draving the foi- 


lowing conclusions in terma of the factasi knowledize 
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imparted to Bhe pupils involved in the fourteen ex- 
seriments, under the conditions of these experiments 


and on a hagis of the avidence reported; - 


{1) fhe film entitle?" Freneh Sxplorations*is 
not as effective x6 2 teacher asing class= 
room maps in immarting to sapils the infor- 
mation concerning the rojtes and portages 
made by the French explorers. 


{£) Oral instruction illustrated by maps fol- 
lowed by film instruction is sore effective 
than pure fiir instruction. 


(3) The oral discussion read before the fiin 
was Bhown on the Panama Cansi to group o, 
Geritral School, in experiment four is not 
as effective ac a single shoring of the 
film iteelf or ag a stereontican lecture. 


(4) A stereoptican lecture followed ty film 
instraction is more effective than two shov- 
ings of the same film. 


{5) A stereoptican lecture is sore effective 
than the film in teaching meterial such ag 
that contained in the unit the "Panama Canal 
and Its Historical Significance," 


{6} When the location of the incortant clsaces 
is the prime consitjeration, a close-up re- 
lief map of the Panama Gana] fone tausht by 
& stereoptican slide and a teasher is far 
superior to a flat outline map in black and 
white taught by the film 


(7) The film entitled "The Life History of 
the Monarch Batterfly" is slightly inferior 
tO oral instraction illustrated by stereon- 
tican slides and to oral instraction illus- 
trated by pictures and sketches, in impart- 
ing to papiis the information concerning 
the Life History of the Monarch Batterfly. 
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(6) Place sequence is taught, under the eondi- 
tions of experiment one, tro, and seven, 
more effectively by teacher-chart instrac- 
tion than by film instruction. 


(2) Film instraction results in | large namber 
of puplis securing ideas and factual infor- 
mation which are disconneated when place xss- 
guenee is taught. The teacher-crt situa- 
tion results in a connected series of 4éens 
and factual information. 


$16) Pupils sexsosed to tescher-chart instrac- 
tion make more sequential errors than pupils 
instrauctes by a moving pbcotare film when 
place sequence is taught. 


(11) It is more effective to give verbal expla- 
nation during the showing of s film than to 
present the film without coment, provided 
the person giving the verbsl expleanstion has 
seen the film before the prasentation and 
has worked out his statements esrefully. 


(12) Films containing a high per cent of action 
pictures are more effective than still pic- 
tures for presenting certain types of mater- 
ial and approach the teacher situation in 
effectiveness. 


(15) Language is s necessary accompaniment of 
soncrete axperlorice,. 


(14) The motion pleture films herein described 
are inflexible units which lack the | flexi- 
bility of the teacsher-language-chart situa- 
tion. This can be remedied in part by stoc- 
ping the film for comment or by explanatory 

material given during the projection of the 

film (Note. The words stereograph, slide, 
still-picture, map or Giasgram can be eubsti- 
tuted for the word “shart”, in the compound: 


word "teach er-language-chart" above, with the 


same meaning. ) 
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(15) Groups making the hicshest score 3 in the 
original information tests show & Zreater 
per cent of loss in the memory teste in- 
fdiecsating that these groups were able to 
excel{t in the more difficult arts of the 
original test. 


(16) The attention of pupils to the presenta- 
tion of a moving picture film is not one 
hundred per cent, and is not appresiably 
higher than the attention of pgpils to the 
teacher-chart situstion. 

{17) The teacher’s selective power to call the 
attention of the pupils to important facts 
and relationships is missing in the films 
herein described und should be supplied 
if possibla. 

{18) The stereograph is seemingly superior to 
the stereoptican slide or film as & sapple- 
mentary aid in teaching material sach as 
"The story of a mountain glacier." 

(19) The stereosraph used to supplement a study 
period in geography is more effectiva than 
the stereoptican glide used to summarise the 
period of stady. 


(20) In order to be effective moving pictare 


instraction must be connected up with the 
—— past exceriesce in terms of language. 


While these experiments and the conclusions which 
may be drawn from their results make no claim to being 
exhaustive they may be of some value to the fatare in- 
vestigator in visual education and the teacher who would | 


make use of visusl aducation's materisis. 
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